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) SUMMARY

MITIGATION OF SHORE DAMAGE

ATTRIBUTED TO THE FEDERAL NAVIGATION STRUCTURES
AT

|

‘ HAMMOND BAY HARBOR, MICHIGAN

( ) DRAFT (X) FINAL ENVIRONMENTAL REPORT

RESPONSIBLE OFFICE: U.S. ARMY ENGINEER DISTRICT, DETROIT,
Corps of Engineers, P.0O. Box 1027
Detroit, Michigan 48231, Telephone (313)
226-6752

NAME OF ACTION: (X) ADMINISTRATIVE ( ) LEGISLATIVE

1.1 DESCRIPTION OF ACTION: The Corps of Engineers proposes

to mitigate shore erosion damage in the vicinity of Hammond

Bay Harbor, Presque Isle County, Michigan, that is attributable &
to the Federal navigation structures at the harbor. Studies
have determined that the erosion problem along a well-defined
zone of adverse influence is wholly attributable to the harbor
structure. The plan considered most practical for this

s purpose is a structural approach entailing the construction
of an artificially-filled groin at the site of severe

. harbor-induced damage. There are three basic elements to this

;r' mitigation plan: (1) groin construction, (2) initial beach

fill north of the groin, and (3) the shoreline modification

resulting from the first two construction aspects.

1.2 Construction of a 150-foot groin would halt littoral
~v§f drift travel toward the harbor structures, which currently :
i f » results in shoreline erosion. An unfilled groin would even-
2 tually stop erosica after sufficient material (eroded from {
-4~
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the already-damaged shoreline) had filled the north side of

the groin. To avoid such continued erosion and damage, the v
groin will be artificially filled with 3,000 cubic yards of

imported material. The total time required for groin

construction and beach fill actions is expected to be less ~

than one month.

2.1 ENVIRONMENTAL IMPACTS: Analysis of the proposed plan has
resulted in the identification of 49 potential impacts, most of

which are negative. All such negative effects are associated
with the short-term action aspects of constructing an artifi-
cially-filled rock groin. The majority of positive impacts
will result in long-term benefits associated with shoreline
modification. Essentially, the short-term negative impacts
associated with construction are necessary in order to bring
about the long-term benefits of shoreline stability and mitiga-

tion of harbor-induced erosion.

2.2 The proposed rock groin yould be about 150 feet long, 20

feet wide at its base, and would be of rubble-mound construction
using imported rock as armoring. Significant impacts associated
with 1its construction include the destruction of 3,000 square

feet of benthic habitat and associated organisms, the destruction

of 1,200 square feet of terrestrial vegetation at the site of an
access road required for the delivery of groin materials, and the
noise and traffic problems associated with truck delivery of con-

struction materials.

2.3 Artificilally filling the groin would provide a beach 3
60 feet wide and 450 feet long immediately north of the rock
groin. Significant impacts include the localized accretion

_11_
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and elimination of erosion at the site, the ultimate

destruction of about 37,000 square feet of benthic habitat

and assoclated organisms, the destruction of terrestrial
vegetation associated with access roads, and the noise and
shoreline serenity impacts associated with continual construction

for one month.

2.4 A third action aspect, modification of the shoreline, is
really a result of the first two. This aspect considers the
long-term implications of groin construction and beach fill
as they alter the current nearshore processes. Expected

impacts include a significantly more stable shoreline, enhanced

T

accretion, and sharply-reduced erosion. Terrestrial vegetation
that is now threatened due to erosion will benefit. Local
property values will not suffer the decline expected if current
erosion trends were allowed to continue. A recreationally

useful beach will be created.

3.1 ADVERSE ENVIRONMENTAL EFFECTS: Identified negative

impacts would result from the construction aspects of the
proposed plan. The rock groin and beach construction actions
would destroy a combined total of 40,000 square feet of benthic |
habitat and associated organisms. Delivery of construction
materials would result in the destruction of about 1,200 square
feet of terrestrial vegetation. Plant and animal species of
threatened or endangered status would not be affected by the

proposed project.

3.2 The use of trucks and other heavy equipment during
construction would result in impacts due to noise and exhaust

emissions. Approximately 415 truck-loads of materials would

be required for the project, in addition to the light equipuent
-i{i-
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used for rock placement aad beach construction. Air

quality, birds, noise, and the health and safety of shoreline
residents would be negatively impacted. In addition, the N
construction activity would result in negative impacts to

shoreline serenity, aesthetics, and recreation for the duration

of construction. It is significant to note that all expected social
adverse impacts would not continue afier necessary construction

activity has ceased.

4.1 ALTERNATIVES TO THE PROPOSED ACTION: Alternative

solutions considered were:

(1) A "No-Action" scheme; this alternative
would not satisfy the mandate of Section 111
of P.L. 90-482 since it has been established
that a portiom of the shore damage is attri-
butable to the Federal navigation project.
Although this alternative would involve no
initial Federal expenditure, continued shore-
line erosion and associated property losses
would eventually result in necessary Federal

reparations.

(2) Riparian Zone Management; the Corps of
Engineers has no authority to establish zoning
regulations. However, public programs can

be utilized to educate the ..ocal populace
about prevailing erosion risks and methods of

minimizing losses.

(3) Modification of Navigation Structures;
this al.ternative would involve the reshaping

or removal of a portion of the harbor
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structures, both of which would entail

considerable expenditure.

(4) Complete Removal of Navigation
Structures; this alternative would result
in a restoration of the natural balance and
a cessation of erosion north of the harbor.
Submerged rocky habitat would be removed
and the spit would also disappear. The
nearest harbors-of-refuge, however,

would then be at Rogers City and Cheboygan,
increasing the navigation hazards to small

craft.

(5) Protective Beaches; this alternative
can stop erosion and provide additional
beach areas, but the construction involved

would cause periodic localized turbidity

and damage to benthic biota. Costs exceed

expected benefits from this alternative,

(6) Feeder Beach; this method depends on
wave action to distribute the deposiced

fi1l. There is less construction nuisance
than with protective beaches, but a decreas%

in relative effectiveness 1is expected.

(7) Nearshore Nourishment Sites; this
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alternative is similar to the feeder beach
concept except that the feeder material is

placed in nearshore waters. This is a
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relatively inexpensive method, but costs
still exceed benefits.

(8) Continuous Armor Protection; this
alternative provides a high degree of
protection. However, continuous shoreline
armor is extremely expensive and reduces
beach attractiveness, recreation potential,

tourism, and shore landing safety.

(9) Groins at Shoreline Damage Area; a

single groin placed near the first evidence

of erosion north of the harbor would be
effective in reducing erosion, land loss, and
bluff sloughing. Rocky habitat would be
increased and pockets of littoral material would
accrue. The refuge harbor would be main-

tained and Federal shore damage liability

would be reduced.

(10) Artificially-Filled Groins at Shoreline
Damage Area; this alternative is more
effective than unfilled groins since it
replaces the eroded sandy beach, eliminates
erosion of the damaged shoreline, and

limits the construction nuisance to a
one—-time occurrence. Alternative 10

constitutes the proposed plan.
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(11) Offshore Breakwaters; an extended
of fshore breakwater would provide pro-
tection in excess of the Federal liability,

and the costs far exceed the benefits expected.

(12) oOffshore Breakwaters and Beach Nourish-
ment; this method would establish a stable
bottom profile and protective beach sooner
than would an offshore breakwater by itself,
However, extreme Federal costs would result
in no net benefits to national economic

development.

5.1 COMMENTS RECEIVED:

Advisory Council on Historic Preservation

U.S. Department of Agriculture
-S0il Conservation Service

U.S. Department of Commerce
-National Oceanic & Atmospheric Administration

U.S. Department of Health, Education & Welfare
U.S. Department of the Interior

U.S. Department of Transportation

-Federal Highway Administration

-U.S. Coast Guard

U.S. Environmental Protection Agency

Michigan Department of Natural Resources

Michigan Department of State Highways and Transportation

6.1 DRAFT STATEMENT TO CEQ ON 19 JULY 76
> 6.2 FINAL STATEMENT TO EPA ON
[ ]
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MITIGATION OF SHORE DAMAGE
ATTRIBUTED TO THE FEDERAL NAVIGATION STRUCTURES
' AT
HAMMOND BAY HARBOR, MICHIGAN

1. PROJECT DESCRIPTION

1.01 Section 111 of the River and Harbor Act of 1968

(P.L. 90-483) authorizes the Secretary of the Army, acting
through the Chief of Engineers, to investigate, study, ind
construct projects for the prevention or mitigation of shore
damages attributable to Federal navigation works. The -ost
of installing, operating, and maintaining such project: shall
be borne entirely by the United States. However, no st :h
projects can be constructed without specific authorization by

Congress if the estimated first cost exceeds $1,000,00( .

1.02 The Section 111 authority provides only for miti;ation

N

of erosion in excess of the natural rate. Factors which may
not be mitigated under this authority are the effects « f wind
and wave action, violent storms, high water levels and normal
erosion processes, as well as possible adverse effects from

beneficially-intended shore protective structures, inc uding

man-made changes or adjustments in the shorefront conf guration.

Investigations of these factors revealed that the Fede)al navi-

gation structures at Hammond Bay were responsible for «rosion

D e sl Sathin sl
4 -

damage in a reach about 1,800 feet (549 m) long from P nd Point
to a point 700 feet (213 m) north of the harbor. The outherly

e " wow T e

450 feet (137 m) of this reach suffers the most :everc and
obvious effect of the erosion. Essentially, all of th- erosion
- in this localized area is attributable to the Federal avigation

structures at Hammond Bay Harbor. Through groin const uction

e,
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and beach filling, the proposed project is designed ‘o
minimize erosion and related damage due to the harbo ''s

influence.

1.03 Hammond Bay Harbor is located on the west shor: of Lake
Huron approximately 310 miles (449 km) northeast of Chicago,

21 miles (34 km) northwest of Rogers City, and 20 mi es (32 km)
southeast of Cheboygan (see Figure 1). The navigaticn structure
acts as a harbor of refuge for small craft seeking s: fety from
sudden storms. The harbor also offers limited recreational

benefits as seasonal sportsmen fish from the inmer p er.

1.04 The coastal zone in the vicinity of Hammond Ba’ Harbor

is characterized by accretion and erosion. Studies ave shown
that the Federally-constructed navigation structures have
modified erosion and aceretion patterns along a 4,000-foot
(1,200-m) stretch of shoreline between Highway Point and Pond
Point (see Plate 1). Erosion problems located within the 2,500
foot reach (763) north cf the west breakwater are at-ributable
to the Federal navigation project harbor structures it Hammond Bay
Harbor. 1In recent years, high lake levels have grea ly expanded
the extent of this problem. Aerial photographs taken of the
harbor and adjacent coastline area from 1938 through 1973 were
analyzed. Annual erosion and accretion computations were made
from which averages were determined. The results ar: summarized
in the U.S. ARMY CORPS OF ENGINEERS SECTION 111 DETA LED PROJECT
REPORT (DPR) ON SHORE DAMAGE AT HAMMOND BAY HARBOR, {ICHIGAN.

1.05 Before harbor construction (in the early 1960';) the
natural condition of the small embayment which now ¢ ntains .
Hammond Bay Harbor was one of relative stability. Miterial

would slowly erode from the points and flow into the bay to
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form a pocket beach. The rates of erosion and accretion were
both quite slow. The changes since 1963 have been so rapid
! that the navigation structures can only be responsible for
; the damage observed. Were it not for the presence of
privately-constructed shore protection structures about

1,150 feet (350 m) north of the west breakwater, erosion damage

would probably have been much worse. There has been no
identifiable harbor-induced damage or benefit to the shoreline

south of Highway Point.

1.06 The manner in which the harbor causes erosion of the
shoreline is by altering the natural wave exposure of the
beach. Most of the southerly componer of wave energy is
prevented from reaching the beach. Hence, material which moves
into the shadow of the harbor during periods of northerly wave
energy is prevented from moving back to the north when the

wave climate changes. Since the harbor lies in a small bay !

bounded on either end by natural littoral barriers, and since

no other significant sediment source has been identified, the

harbor structures are, for all practical purposes, wholly

responsible for erosion occurring within the 2,500-foot (763-m)

reach north of the harbor.

1.07 Since the harbor is trapping littoral material, the

adjacent shoreline has been deprived of significant quantities

. of sond as a direct result of the harbor's presence. This

T
4

deprivation is the major cause of erosion near the harbor.

Since correction of most of the harbor-caused erosion is

. economically feasible, Section 111 of the River and Harbor

- Act of 1968, P.L. 90-483, authorizes formulation of a

T

P e

mitigation plan.
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Improvement Plan and Mode of Implementation

1.08 A plan has been formulated which provides the best use
of water and related land resources to meet the identified needs
of the Hammond Bay Harbor area, consistent with the scope of
investigations permitted under the Section 111 authority. The
proposed plan for mitigating erosion damage due to the Hammond
Bay navigation structures is intended for implementation along
the reach of shoreline suffering severe harbor-induced damage.
That reach extends southerly a distance of about 450 feet

(137 m) from the existing shore protection structures north

of the harbor (see Figure 2). There are three basic elements
to this mitigation plan: (1) groin construction; (2) initial
beach fill north of the groin; and (3) the shoreline modifica-

tion resulting from the first two construction elements.

L.14 Groin Construction. The proposed mitigation plan would

place a 150-foot (46-m) long rock groin approximately 700 feet
(214 m) north of the harbor structures. The groin would extend
lakeward in a direction perpendicular to the bluff line to a
maximum water depth of about 3 feet (0.9 m) below Lower Water
Datum. Tt is recommended that the groin be of rubble-mound

construction using imported rock as armoring.

1.10 The site selected for groin construction lies at the
approximate position of the start of serious erosion--the
transition point between accretion near the harbor and erosion
to the north. Construction of a groin would halt littoral
drift travel toward the harbor structures and alleviate the

demand for material from the eroding shore.
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1.11 1Initial Beach Fill. To the north of the groin and

extending to the existing shore protection structures, about

3,000 cubic yvards (2,295 cu m) of imported beach fill would

be placed one time only in the erosion pocket (see Figure 2). »
An unfilled groin would eventually stop erosion after

sufficient material (eroded from the already-suffering

shoreline to the north) had piled against the north side of .
the groin. This would require the additional erosion of about

9,000 square feet (840 sq m) of beach-front land, resulting in

an average retreat of 5 feet (1.5 m) for the 1,800 feet (550 m)

of shoreline contributing the material. To avoid such continued
erosion and damage, the material required to fill the groin
initially [3,000 cu yds (230 cu m) ] would be supplied from a
quarry within the region. The need for annual replenishment

of such beach fill is not anticipated. The total time

required for groin construction and beach fill activities is

expected to be less than one month.

1.1 Shoreline Modification. Construction of a groin and
subsequent filling of the adjacent beach will have an overall
effect of modifying tne existing shoreline, water circulation
patterns, littoral drift, and various other physical factors
affecting shoreline erosion and accretion. The groin will
block further passage of littoral material from the northerly E
shoreline to the accretion spit adjacent to the harbor. The 1
beach fill will form a more stable beach coafiguration and
eliminate the demand for additional material from the north.
This combination of actions would result in protection to that
part of the shoreline suffering harbor-induced erosion.

While a degree of uncertainty accompanics any such ernsion-
mitigation project, it is believed that substantial bcecnefits

will result.




Remedial and Mitigative Actions !

' 1.13  The purpose of identifying remedial an! mitigative
actions, and their incorporation into the proposed project, is
to reduce or eliminate the magnitude of adverse impacts and to
maximize benefits resulting from the project. Several remedial
and mitigative actions have been identified for the Section 111

Project at Hammond Bay Harbor and include the following:

e Groin construction in nearshore waters
usually results in the introduction of a
new type of habitat to the area. This
new habitat is quickly utilized by aquatic
organisms as substrate suitable for
attachment, hiding, feeding, and spawning
activities. The texture or :onfiguration
of the groin surface does affect its
utilization by organisms; a smooth sutrface
is not as suitable as is a rough textured
surface having many niches. It is therefore

recommended that rough-hewn rocks, if

available at a competitive price, be used

for groin construction.

® In order to minimize beach construction
activities, beach fill should be placed in
i, a few locations and allowed to distribute

itself along the shoreline by wave action.

S
The configuration of the beach fill i3 not
critical becausc littoral processes will
Ly eventually establish the natural slope and

configuration of the unpolluted fill as the

Ay : -ga




material is sorted. However, the fill

would be placed where it would be

influenced by shore processes for

distribution to a suitable configuration. i
The stability of the beach will be

monitored to detect any future demands.

® In order to minimize the overall impact
of placing 3,000 cubic yards (230 cu m)
of material on the beach, the required
fill should match the characteristics of
native material as closely as possible.
The fill material should, therefore, be
a mixture of sand and gravel, evenly
graded from fine sand to 0.5-inch
(1.3 cm) gravel. The median diameter
should not exceed 0.25 inch (0.63 cm).
Fill should not be borrowed from the
beach, but should be imported from an
inland quarry where clean, graded fill

can be found.

e Since construction of the groin and beach
fill will require about one month of shore-
liae worl, and since such construction will
involve nearshore, rocky bottomlands of
Lake Huron, a potential adverse impact to
fish species will result. Certain fish
utilize the nearshore area as spawning and
foraging grounds during certain times of

the year. 1In order to minimize the potential

-10-
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effect of the project, it is proposed that
construction take place within the time frame
recommended by Michigan's Department of
Natural Resources, Fisheries Division, as
being best for avoiding impacts to fish and
fishery activities: after late June and

before mid-September.

Presently, two access routes from U.S. Route
23 to the site of proposed construction are
anticipated as being needed: one to allow
trucks to deliver groin and beach fill
materials to the southern part of the site,
and another access for delivery to the
northernmost beach fill area. An old, dirt
driveway leading to an abandoned house

{(which has since been claimed by the Lake)
currently connects the beach with Route 23
near the mid-point part of the erosion pocket.
It is proposed that this driveway serve as
one of the anticipated access routes, thereby
reducing the amount of vegetation destroyed

during construction.

Upon completion of construction activities,
crews usually initiate a process of ''clean-
up", whereby the original environment is
returned, as nearly as possible, to its
original state. It has been noted that
compaction of the soil between the shore and
Route 23 tends to resist existing plant groups

as revegetation occurs (as evidenced by the

-11-
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atorcwent ioned existing driveway). 1In
! order to facilitate such regrowth and,
! thus, minimize the impacts of constructioco
on terrestrial plants, it will be required
that the ground suffering compaction due
! to equipment traffic be tilled and replanted

as a part of clean-up activities. ’

1.14 The remedial and mitigative actions identified ab..ve
represent important additions to the project that will
minimize adverse effects while providing protection to the
shore erosion area effected by the navigation structures. The
erosion in the embayment will be checked and a more stable
beach will result. Such a plan is within the limits of the

Section 111 authority.

Economic Considerations

1.15 Economic consideration was given to the cost for
implementing the plan of improvement, and a comparison was
made with the anticipated costs of cverived benefits. Exact
dollar figures calculated for the following economic-
consideration's data can be found in the Appendix A, ecconomic

‘ data extracred from THE U.S. ARMY CORPS OF ENGINEERS SECTTON
111 DETAILED PROJECT REPORT ON SHORE DAMAGE AT HAMMOND RAY

. HARBOR, MICHIGAU.

1.16 Justification for the proposed action was evaluated in
; accordance with expected benefits to be derived as a result
of damage prevention, improvement of property values. and
recreational enhancement. Lakefront land values and existing

-12-
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roadways and houses were given prime consideration in this
evaluation. Present worth costs were amortized at 6-1/8%
interest over a projected project life of 50 years. Regarding
recreation, the anticipated creation of new public beaches was
not expected to yield a significant benefit beyond that of
preventing loss of land. This is based on the fact that
existing beaches in the area are not presently being fu!ly
utilized and assumes that only a slight increase in population

is projected over the next 20 years.

1.17 The estimated cost of the recommended plan and the
expected henefit (in dollars) to be realized if the proposed
action is implemented can be found in Aprendix A's ECONOMIC
DATA SHEET. Based on these, a benefit/cost (B/C) ratio of
approximately 3.5 is derived, thereby providing economic
justification for the project. The B/C ratio can be defined
as the total dollar value of expected benefits divided by
the total projected cost of the proposed action leading to

these benefits.

1.18 Certain costs may be singularly ~ttributable to the
mitigation measures identified in paragraph 1.13. A reasonable
increase in cost is deemed acceptable if such action leads to

a more environmentally-compatible project. In this regard,

two specific mitigative actions will require some additional
expense: the use of fill material that matches the characteristics
of the native beach, and the loosening and replanting of

compacted soil during clean-up operations. Additional costs

ascociated with clean, graded fill material are dependent upon

the proximity of the source, and have not been quantified as

}H K of this writing. However, it is believed that such costs

Eﬁ i' would be insignificant compared with the cost of beach filling
£,

N . -13-
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. Real estate acquisition would involve a small cost. The tilling

; and replanting of native soil compacted during conmstruction

operations would also incur additional cost. The cost of all

mitigative measures is considered minimal compared with the ’

\ total cost of the program.

1.19 There are various intangible benefits on which a dollar *

value cannot be placed. These include general improvement in

areal aesthetics, alleviation in homeowners' concern over
potential property losses, partial relief from future expenses
for shore protective structures, and intangible benefits
derived by shoreline alteration and stabilization (i.e., more
stable vegetation, improved habitats for wildlife, etc.).
These, of course, must be offset by projected losses of ’
shoreline aesthetic value, benthic habitat, and benthic life

resulting from construction.

Project Status

1.20 1In order to inform the public of the process involved,
the status of this project and procedural steps in the
. preparation of the Environmental Impact Statement (EIS) are
. presented in Figure 3. Section 111 of the River and Harbor
s Act of 1968 was approved for public law (P.L. 90-483) on 13
. August 1968. An investigation of beach erosion attributable
1 to the Federal navigation structures at Hammond Bay Harbor
. was requested by Michigan's Department of Natural Resources
in May 1971. A preliminary Section 11l report on Hammond Bay
. Harbor was prepared by the Corps of Engineers in 1972. The

'g preliminary report recommended that a Detailed Project Report

(DPR) be authorized to develop plans to mitigate shore damages

—14-
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attributable to the Hammond Bay navigation structures. A
draft of the DPR was completed in June 1976; a Draft EIS

was prepared concurrently and preceded this document.

1.21 Following review of the Draft EIS by concerned Federal
State, and local agencies, groups, and individuals, a public
workshop was held in Rogers City on September 16, 1976. The
purpose of this meeting was to present a clarification of
policy concerning Section 111 and the proposed project at
Hammond Bay Harbor. The meeting also provided the public and
all interested parties with an opportunity to express their
viewpoints, ask questions, and raise issues bearing on the
erosion problem. The Draft Environmental Statement was revised
in response to comments received from governmental agencies

and private citizens, and constitutes this document.
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2. ENVIRONMENTAL SETTING WETHOUT THE PROJECT

Site Location

2.01 The Federally-constructed harbor at Hammond Bay, located
in Presque Isle County, lics on the northeast shore of Michigan's
lower peninsula at approximate latitude 45°36' and longitude
84°10'. The navigation structure is situated in Bearinger
Township approximately 310 miles (449 km) northeast of Chicagce,
21 miles (34 km) northwest of Rogers City, and 20 miles (32 kun)
southeast of Cheboygan. The geographic relationship of this

harbor to the general area is shown in Figurc 4.

2.02 Lake Huron is the second largest of the Great Lakes, with
23,000 square miles (59,570 sq km), exceeded only by Lake
Superior. It is about 22% miles (360 km) long and 100 niles
(160 km) wide with the main axis in a north-south direction.

The maximum recorded depth is 750 feet (229 w). The low water
datum~-an arbitrary plane to which elevations of the Lane are
referred--is 576.8 feet (175.9 m) above mean water level at
Father Point, Quebec (International Great Lakes Datum, 1955).

Lakes Michigan and Huron, connected by the deep and broad

Straits of Mackinac, act as one hydraulic unit with the same

water level. .
2.03 The average elevation of Lake Huron surface water varies
irregutarly from year to year. In general, the Lake surface

is subject to seasonal fluctuations, with the lowest stages
usually prevailing during winter months and the highest during
summer months. For the 111 years from 1860-1971, the difference

between the highest and lowest monthly mean stages [581.94 feot

-17-
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(177.4 m) in June of 1886, and 575.35 feet (175.4 m) in March
: of 1964) was 6.59 feet (2.0 m). The greatest annual fluctuation
‘ based on the highest and lowest monthly means for the period of
record was 2.23 feot (0.68 m) (1943); the smallest annual fluctu-
' ation was 0.36 feet (9.01 m) (1941). There are also oscillations
of irregular amount and duration produced by storms and seiches.
Such transient fluc-tuations may attain a 1.8-foot (0.54-m) rise
in water level at 1 frequency of once per year. It is ecstimated
that the mean lake level for 1976 should be about 580 feet (177 m).
The highest recent lake level elevation occurred in 1973 at
approximately 581 feet (177.2 m); mean lake levels have declined

cach vear since.

2.04 Deep-draft harbors in the general vicinity of Hammond Bay
are Cheboygan and Rogers City, located 20 miles (32 km) northwest
and 21 miles (33.8 km) southeast, respectively. These two

harbors, along with Hammond Bay, serve as harbors-of-refuge

and also are heavily used by recreational boaters during the
summer months. Other major harbors on Lake Huron are located on
Michigan's shoreline at Calcite, Stoneport, Alpena, Alabaster,

Bay City, Saginaw, and Port Huron.

2.05 Michigan has a total of 3,222 shoreline miles (5,187 km).
In the Hammond Bay Harbor vicinity, parts of the Lake Huron
shoreline are currently showing signs of erosion. Principle
causes of erosion are thought to be: (a) long-term geological
evolution, (b) high lake levels, (c) frequency of occurrence

and intensity of storms, and (d) interference of natural

N processes by man-made structures. The present investigation
fi s is aimed at quantifying erosion caused by the Federal navigation
; ' structures at Hammond Bay and evaluating benefits and costs of
ﬁ i mitigation measures.
- -19.
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‘ Climate

2.06 The climatic conditions of Presque Isle County are
constantly modified by the vast water expanse of Lakes Michigan
! and Huron. Along the shoreline the mean monthly temperature

is approximately 68°F (200C) in July and 18°F (—SOC) in
January. The mean annual precipitation is approximately 33
inches (34 cm). In the summer months of June, July, and

August the average precipitation is approximately 3.5 inches

per month (8.9 cm/mo).

2.07 Although inland areas of lower Michigan are affected by
the proximity of Lake Huron, the shoreline region is where

these effects are felt most. Since the lake water is cool in
the spring, it tends to retard the temperatures, thus holding
back the development of vegetation until the likelihood of

frost is over. In the fall, the waters, warmed by the summer
sun, tend to temper the first cold waves until vegetation is
mature and safe from frost. The average growing period (frost
free) in the vicinity of Hammond Bay its between 140 and 150 days

ecach vear.

2.08 Detailed weather data for Hammond Bay are not available.
The U.S. Department of Commerce (National Oceanic and

Atmospheric Administration) maintains a climatological station

- in Onaway State Park, Michigan, about 11 miles (18 km) south
fr' of Hammond Bay. These records indicate that January temperatures
fu 1 average 18.8°F (—7.30C) in this area, and July temperatures
L. average 68.0°F (ZOOC) (see Table 1). Extremely hot and
"_2 stviiciycold days are rare for this Jatitude. Precipitation
‘:‘? for the area averages 29.6 inches (75.1 cm). Scptember is
F; norm: 11y the wettest month, as moisturc is picked-up over Lhe

Great Lakes by the prevailing northwesterly winds and

-20-
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TABLE 1.

SUMMARY OF CLIMATIC AVERAGES FOR
HAMMOND BAY, MICHIGAN* (1940-1970)

VONTH IEMSE::TURE PRECIPITATION
Fahrenheit Inches
(°Centigrade) (Centimeters)
January 18.8 (-7.3) 1.66 (4.2)
February 19.4 (-7.0) 1.33 (3.4)
March 27.7 (-2.4) 1.84 (4.7)
April 42.2 ( 5.7) 2.51 (6.4)
Mav 53.2 (11.8) 2.85 (7.2)
June 63.3 (17.4) 3.04 (7.7
July 68.0 (20.0) 2.87 (7.3)
August 66.8 (19.4) 2.83 (7.1)
September 58.6 (14.8) 3.88 (9.8)
October 49.5 (9.7) 2.34 (5.9)
November 36.0 (2.2) 2.66 (6.8)
December 24.2 (-4.3) 1.80 (4.6)
Annual
Average 44,0 (80.0) 29.61 (75.1)
*R~ or'ed at Onaway State Park.
Source: U.S. Department of Commerce, NOAA.
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precipitated over adjacent lands.  Summer precipitation mainly
comes in the Torm of afternocon showers and thunderstorms, the
Latter occurring on an average of 31 days/yr. Snowfall is
heaviest during the months from November to March, but light
flurries may occur as late as May and as early as September.
During an average winter in this region, snowfall totals about
59.5 inches (151 em). Cloudiness is greatest in late fall and
earlyv winter, while sunshine percentages are greatest in the

spring and summer.

Harbor History and Description

2.09 Hammond Bay Harbor serves as one of 21 harbors-of-refuge
for ight-draft vessels on the United States coasts of the
Great Lakes. The development of harbors-of-refuge was
authorized by the River and Harbor Act of 2 March 1945, as

per Youse Document No. 446. These harbors, located not more
than 30 miles (48 km) apart, are intended to provide refuge

to 1 ght-draft vessels sailing between ports and to enccurige

recreational boiting on the Great Lakes.

2.10 There were no harbor structures of any kind in the area
prior to Federal construction of the Hammond Bay Refuge Harbor.
Construction was initiated in 1962 and completed on 4 June 1965.
The oxisting project consists of two rubble mound offshore break-
waters; the east breakwater is about 1,445 feet (441 m) long and

the vest breakwater is about 460 fecet (140 m) long. The break-

wate “s enclose an inner harbor area of about 5.6 acres (2.3 ha).
The project depths are 12 feet (4 m) for the entrance channel
and 10 feet (3 m) for the inner harbor arca.  Figure 5 shows the
exis :ing Federal navigation project at Hammond Bay Harbor.

-29-
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2.11 The estimated capacity of Hammond Bay Harbor is 56 small
boats when berthed fore to aft. The harbor is primarily used
by recrecational boats under 60 feet (18 m) in length during
the months from June to September. No commercial usage
occurs, but smaller commercial vessels could use the harbor

for refuge during storms.

2.12 Table 2 presents recreational boating statistics for
Hammond Bay Harbor and the two nearby refuge harbors at
Cheboygan and Rogers City. Comparisons of data show that
Hammond Bay Harbor is utilized less than the other harbors.
(Cheboygan data reflect only a part of the recreational boat
traffic, since boat facilities other than the State Waterways
Commission docks exist within the harbor.) An average of more
than 280 boats per year used the harbor during the 3-year
period from 1972 through 1974. Rogers City Harbor entertained

four times as many recreational boats for the same time period.

2.13 Since the initial dredging of Hammond Bay Harbor, there
has been no maintenance dredging. Condition surveys for the
period 1966-1974 indicate only a small amount of shoaling

inside the harbor and in the entrance channel.

Areal History

2.14 Europeans first discovered the Great Lakes Region when
Samuel de Champlain visited the area in July 1615. The
Frenchman, Jean Nicolet, was the first white man to record
his discovery of Lake Michigan in 1634. The Northwest
Territory, including Michigan, was first settled by French
hunters, trappers, and lumbermen in the early 18th century.

In 1805, the Michigan Territory was created. The timber

-24-
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TABLE 2. COMPARATIVE RECREATIONAL-BOAT
USAGE STATISTICS

) : y AN
LOCATION YEAR NUMBER OF BOAT USER
BOATS DAYS DAYS
—it
972

HAYOND 197 243 401 903
BAY 1973 414 500 1,365
HARBOR 1974 203 290 725
e 420 - 1,335

CHEBOYGAN
R 1972 163 593 1,083
1973 248 282 768
1971 1,092 2.861 4,084

) , .

cocers crryll 197 1,040 3,464 3,639
HARBOR 1973 1,221 3,500 3,865
1974 1,101 4,311 3,663
1975 1,260 4,848 3,911

*

As recorded at State Waterways Commission Docks.

Source: Department of Natural Resources. Watcrways
Commission
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trade was king until the end of the 19th century when the
forests were depleted; the economy then switche! to one of

wholesale and retail tra” ¢, dairying and fruit growing.

2.15 Modern settlement of Presque Isle County began in

1869 when German and Polish immigrants settled along the

Lake Huron shore. 1In 1871 Presque Isle became an independent
county. The population of Presque Isle steadily increased
from approximately 3,500 in 1880 to a peak population of
about 13,000 in 1960,

2.16 Rogers City, now the county seat, was incorporated as
a village in 1877. Onaway, further inland, was not
incorporated as a village until 1889. 1Its growth was more

rapid than that of Rogers City, and it became a city in 1903.

2.17 Rogers City is known as the home of ""the world's largest
limestone quarry,’” located in the southeast corner of Rogers
Township and extending into the northwest section of Pulawski
Township. The city also has a small boat harbor. Presque
Isle County Airport is situated in the southern section of
Rogers City. There are no other urban centers in the

immediate vicinity of Hammond Bay.

Historical, Landmark, and Archaeological Sites

Register, Vol. 40, No. 4) including its June 1976 supplement,
has been consulted. One officially registered historical site
has been identified in Presque Isle County: the Old Presque

Isle Lighthouse at Presque Isle Harbor, located 20 miles

-26-
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(32 km) =outh of Rogers City. No other properties within the
County have been determined to be eligible for inclusion in the
National Register. Furthermore, there are no properties
possessing historical, architectural, or cultural value

located within the area of the project's potential environ-
mental impact. The State Historic Preservation Officer has been
contacted and concurs that, based on the preliminary assessment,
the project will not affect the site listed in the National

. *
Register or any other site of historical interest .

2.19 The National Register of Natural Landmarks (Federal
Register, Vol. 40, No. 87) and its June 1976 supplement have
been consulted. No registered, eligible, or pending sites

are listed for Presque Isle County.

2.20 During the preparation of this statement, the State
Archaeologist was contacted for information regarding the
specific locations of known or potential archaeological sites
in the Hammond Bay Harbor vicinity. Detailed archaeological
data in Presque Isle County is scarce, and no specific sites
were listed within the project area. Specific information,

if available, would be withheld because it is believed that
such knowledge in a publiclv-available lccument might he
tantamount to an invitation for site tampering by unauthorized
individuals. It should be noted that, in response to the Corps

mandate for Recording and Preserving Historical and

n A
Telephone Communication, 18 Junc 1976.
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Archaeological Finds within its project areas, all items
having any apparent historical or archaeological interest
which are discovered in the course of any construction
activities shall be carefully preserved. The archaeological
find shall be left undisturbed and the proper authorities
shall be notified.

2.21 The State Archaeologist, following a preliminary
assessment of the project, sees no further need for additional
archaeological surveys in the vicinity of Hammond Bay Harbor
and concurs that the proposed project will not affect cultural
sites of 2a1eontological, archaeological, or historical

interest.

Demography

2.22 Presque Isle is one of the least populated counties in
Michigan. While the state grew at a rate of 22.8% from 150
to 1960, Presque Isle County gained population at a rate f
9.3% (see Table 3). State Economic Area 4, which include:

the northern counties of Michizan's lower peninsula, is a
24~county analytical unit with Vewaygo and Mecosta Counti :s

at the southernmost limit and Lake, Wexford, Kalakaska, aid
Antrim as the west rnmost counties of the unit. The Ecchomic

Area gained 9.3% of its 1950 population from 1950-1960.

*H." i
Telephone Communication, June 18, 1976,

-928-




‘0L6T1-0C6T ‘Snsuaj a2yj jo neaing °§°] :22IN0S

el
‘128png 5 3JuswaBeuely jJo juowiaedag ueSTYOTR ‘UOISTAI(Q STISATRUY ADITOd pue Juruueld iq uolilda;oad
¥
!
8°9¢ 9°81 - G599 LYZ‘s A - AJUB10ELIUOK _
£ ey S L - ¥66°¢CY 80L°0¢ 966°8¢ - £3uno) euadly
666 6°¢CT - £6€°C¢ £L5°9T 066 ‘%1 - £3uno) uediogaud
- 0°%¢ - - L9 0S - drysumo] aaSutaeag
- S$'6- 6°1¢ - SLTY Lty €L8°¢ £31) sa28oy i
w 3
o~
ALY 1°¢- £°6 8EY 6T 9€8°71 LTI ET 966 ‘1T £3juno) aysy enbsszg | !
6°¢9 6°61 £°6 95¢€ “ 7S¢ 70T ‘8€€ L60°T8C v€1°86T y-eal1y OTWOUODY 23E1IS
€81 VAR 8°¢¢ TyT1°66%°0T | €80°G/8°8 v6T1°€87°L 99, °1LE°9 ueSTYOTI Jo 23e1S
0661 0L61 0961 066T 0L6T 0961 066T
-0L6T -0961 -066h1 vy
JONVHD INHOY94Ad
\\un \..il)ﬂ\ a./ 73.:\454 VNTTVITAINT ¢ TATAvVY
_ - JEU - - hd % Toaa e .\4". - )




However, from 1960 to 1970, the state population growth rate

was at 13.4% and Presque Isle County lost 2.1% of its population.
Population projections for the period 1970 to 1990 indicate

that Presque Isle County will gain an additional 51.4%
population, with an increase to 19,438,

2.23 Between 1950 and 1960, the population of Rogers City
increased 21.9%; during the period 1960 to 1970 the population
declined by 9.5%. Bearinger Township realized a 34.0% increasc
between 1960 and 1970, though the population was very sparse

at 50 persons in 1960 and 67 persons in 1970. For comparative
purposes, the nearby counties of Cheboygan, Alpena, and
Montmorency have been included in Table 3. As shown, all

three counties experienced population increases between 1960
and 1970 of 13.9%, 7.5%, and 18.6%, respectively; population
projections further indicate increases of 95.5%, 43.3%, and

26,87%, respectively.

2.24 Based on 1950 population figures, Presque Isle County
experienced a sizable net migration loss between 1950 and 1960
of 9.8% of the resident population (see Table 4). Between
1960 and 1970, the County experienced a net out-migration at
about 12 persons per 100 resident 1960 population. Population
growth due to natural increases (births minus deaths) for the
two decades dropped 57Z from the 1950-1960 period to the
1960-1970 period. This resulted in a total growth from 1950
to 1960 of 1,121 persons; the county population actuallv
declined from 1960 to 1970 by 281 persons.

2.25 The State Economic Area-4 had a net migration rate of
~5.2% from 1950 to 1960, indicating a loss of 13,406 people

from the 24-county area. However, the natural increase of
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TABLE 4. COMPONENTS OF POPULATION GROWTH (1950-1970)
NATURAL
NET MIGRATION INCRLASE TOTAL
AREAL UNIT (ABSOLUTE RATE) Births GROWTH
Minus
Deaths
1950-1960
Presque Isle ~1,181(-9.8%) 2,302 1,121
State Economic
Area-~4 -13,406(-5.2%) 37,369 23,963
Michigan 156,171 ( 2.5%) 1,295,257 1,451,428
1960-1970
Presque Isle -1,584(-12.19) 1,303 -281
State Economic
Area-4 28,408 ( 10.1%) 27,699 56,107
Michigan 27,236( 0.3%) 1,041,697 1,051,889
Source: U.S. Buceau of the Census, Current Population

Reports, Series P-23, No. 7, November 1962.
U.S. Bureau of the Census, Current Population

Reports, Series P-25, June 1971.




17,369 births minus: deaths gave the Economic Area a total
srowth of 23,963. From 1960 to 1970, the Economic Area
~xperienced a net migration of 10.1%, which totaled 28,408
persons. Along with the natural increase of 27,699, the total
growth for the period 1960 to 1970 was 56,107 persons.

7.26 The State, as a unit, had a net migration of 2.5% or
156,171 people from 1950 to 1960. The natural increase for the
same period was 1,295,257, which yielded a total growth figure
of 1,451,428. The population increase from 1960 to 1970

was only 177 of the prevsious decades growth at 27,236 people,
which equalled only 0.3% of the 1960 population. The natural
increase, however, was 1,041,697 allowing the State a total
growth of 1,051,889.

2.27 Presque lsle County has experienced only a minimal amount
of population build-up and concentration. Population densities
within the county averaged only 19.8 persons per square mile
(7.6 persons per sq km) in 1970. This value is substantially
lower than the state density level of 156.2 persons per square
mile (60.3 persons per sq km) for the same vear. Presque

I[sle County's arbaa population (employing U.S. Bureau of the
Census definition) was 33.3% in 1970, which represented a

2.7% decrease from the 1960 total. These levels were
substantially below the State level as a whole. In 1960 and
1970, nearly 75% of the State's population was living in urban
areas.

2.28 A view of population mobility for thosc people 5 years

of age and over and residing in the study arca in 1970 is pro-

vided in Table 5. Thirty-two percent of Presque Isle County's
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TABLE 5. RESIDENTIAL MOBILITY STATUS (1965 to 1970)

PERCENT
AREAL UNIT LOCAL PERCENT PERCENT
MOVERS@ | MIGRANT b| MOBILEC

Presque Isle County 16.5 15.5 32.0

Rogers City 20.7 10.5 31.2

Remainder of
County 14.3 13.1 32.4

State Economic
Area 4 16.5 25.4 41.9

Michigan 23.8 15.5 39.3

ocal movers are those individuals, 5 years of age and
over, who resided in a different house in 1965 from that
in which they were residing in 1970 but within the same
County.

bMigrants are those individuals, 5 years of age and over,
who resided in a different County in 1965.

¢ . ; . ; PN
The mobile population consists of those individuals, 5

years of age and over, who were cither local movers or

migrants.

Source: U.S. Barcau of the Census, Census of Population: 1970, L
-33-
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resident population in 1970 had changed residence between 1965
and 1970 compared to 42% for the economic area and 39% for the
State. About 15.5% of Presque Isle County's population had
migrated into the county from another area in the State

or Nation, while 16.5% had changed residence within the County
itself. The percentage of migrants in Presque Isle's population
(15.5%) was substantially below that of the economic area as

a whole (25.4%), but there was no difference in the level of

local mobility between the two areas.

2.29 There was virtually no difference in the level of overall
mobility between Rogers City and the remainder of the Presque
Isle population (31.2 and 32.4% respectively). However, :hese
overall figures mask differences in the patterns underlying
overall mobility. Mobile individuals in Rogers City were

twice as likely to consist of local movers (20.7%) than
migrants (10.5%). In the remainder of the County, 18% of the
population 5 years of age and over were migrants, while
slightly more than 147 were local movers. Fifty-eight percent
of Presque Isle's local movers and 77% of its migrant population
lived outside of Rogers City in 1970. The above data indicate
a combination of shuffling of population within Rogers City,
movement out of Rogers City to the surrounding suburban areas,
and a greater tendency for people migrating into the County

to reside outside of Rogers City.

Industrial Activity

2.30 The Presque Isle County resident labor force is heavily
dependent on mining (see Table 6). One out of five labor

force members are engaged in mining, compared to less than 2%
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TABLE 6. INDUSTRIAL STRUCTURE: 1970

AREAL UNITS

PRESQUE STATE

INDUSTRY ROGERS ISLE ECONOMIC | MICHIGAN
CITY COUNTY AREA 44
Construction 2.6 6.4 7.5 4.8
Manufacturing 7.2 12.2 26.8 36,0

Transportation,
communication and
public utilities 4.8 4.

[¥al
A
.

(W]
(8%

Wholesale & retail :
trade 17.3 16.8 21.2 19.4

Finance, insurance,
real estate
business & repair

service 4.6 4.2 4.5 6.6
Proressional and

related services 24.0 16.3 18.0 17.7
Pub:ic Admin. 8.2 4.4 4.4 3.8
Personal services R 3.4 5.3 3.6

Entertainment and
recreation

services >31.3 0.2 0.5 0.7
Mining 19.5 1.5 0.4 7
Agriculture,

forestry & fishing _ 12.1 Y4 1.8
TOTAL 100.0 100.0 1000 100.0

a : : . . . .
Percentage distribution for State Economic Area 4 derived by
surmming absolute county totals for ecach category and then
calculating respective percentages.

Source: LU.S. Bureau of the Census, Census of Population: 1970.
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for the entire economic area and only about 0.5% for the State
of Michigan. Likewise, labor force participation in agriculture
and related industries (12.1%) is more than twice that of the
economic area (5.4%) and nearly seven times that of the State
(1.8%). In sum, extractive industries provide employment for
nearly one out of every three labor force members in Presque
Isle County. On the other hand, employment in manufacturing,
wholesale and retail trade, and professional and related
services is below that of the economic area and State, this
being especially the case with manufacturing employment.
Slightly more than 12% of Presque Isle County's resident labor
force was in manufacturing in 1970 compared to nearly 27%

in the economic area and 367% in the State. In order of

predominance, the County's major industries are:

1 Mining;
2. Wholesale and retail trade;
3

. Professional and related services;

~

4. Manufacturing;

5. Agriculture, forestry and fishing;
6. Construction;
7. Transportation, communication, and public

utilities;
8. Public administration;

9. Finance, insurance, real estate, repair
services;

10. Personal services;

11. Entertainment and recreational services.

2.31 The relative participation of the Ropers City labor force

in manufa~turing is rven lower than that of Presque Isle Countvy.
Only about 77 of the resident work l[orce in Rogers City in
- ;h.
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employed in manufacturing industries. Meanwhile, nearly
one-fourth of the city's labor force is involved in professional
and related services. Seventeen percent is engaged in wholesale
and retail trade. Participation in wholesale and retail trade
and especially professional and related services in Rogers

City is above that for Presque Isle County as a whole.

Detailed data on industrial employment in personal services,
entertainment and recreation services, mining and agriculture

is not available for Rogers City; nonetheless, one out of

three labor force members in Rogers City work in these
industries. It is likely, however, that the bulk of these
people are engaged in mining given the predominance of

mining in the industrial structure of the County.

2.32 The history of settlement and agricultural development
in Presque Isle County is closely connected with lumbering
which began on a large scale in the decade 1870-1880. The
first land to be loggéd was that covered by pine forests,
most of which were removed by 1900. The lumbering of hard-
woods and svamp timber followed between 1900 and 1930. It
was during this later period that most of the agricultural
development took place because the hardwood lands were
regarded as the best land, and farms were established

immediately following lumbering.

2.33 Within the last five years, the County showed no oil
or gas production. However, data indicated that 3,339 barrels

of oil wer>produced within the County in 1969,
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Occupational Structure

2.34 Blue collar occupations involved more than two of every
five work force members in Presque Isle County and the
economic area in 1970 (see Table 7). This was roughly
comparable to the figure for the State. However, more than
11% of Presque Isle's labor force was engaged in farming
which was nearly three times the participation rate for the
economic area and nearly eight times that of the State.
Thirty-five percent of the resident labor force in Presque
Isle was pursuing white collar occupations compared to 39%
for the economic area and 45% for the State. Participation
in service occupations (11.27%) was also below that of the
economic area and the State. Three out of four blue collar
workers were employed as craftsmen, foremen, or nontransport
operatives, Forty percent of white collar workers were in

professional technical, and kindred occupations.

2.35 In contrast to the County as a whole, one of every two
labor force members inRogers City was engaged in white collar
occupations. Thir:y-six percent of Rogers City's work force
was in blue collar occupations and 207% in service occupations.
Distributions within these major occupational groups in
Rogers City approximated that of the entire County with
professional, technical, and related occupations dominating
white collar employment, and craftsmen, foremen, and

nontransport operatives dominating the blue collar jobs.

-8 -
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TABLE 7. OCCUPATIONAL STRUCTURE (1970)

i i (% of total)
; . PRESQUFE STATE
i OCCUPATION ROGERS ISLE ECONOMIC | MICHTGAN
: CITY COUNTY AREA 42
5 WHITE COLLAR 49.8 34.9 38.8 44.9
) Professional,
technical & kindred 22.3 13.9 11.6 14.2
Managers & admin.
(exc. farm) 7.8 6.7 8.3 7.0
Sales workers 5.6 4.5 6.1 6.8
i Clerical & kindred 14.1 9.8 12.1 16.9
1
3 BLUE COLLAR 36.3 42.5 41.7 40.7
Craftsmen, forem2n,
4 kindred 16.0 16.8 15.4 15.4
3 Operatives (exc.
transport) 10.5 14.4 16.4 17.5
Transport equip.
. operatives) 3.7 5.6 4,5 3.8
3 Laborers (exc.farme) 6.1 5.7 5.4 4.0
FARM 0.0 14 4.5 L5
Farmers & farm
managers 0.0 6.7 3.2 1.0
Farm laborers & farm
foremen 0.0 4.7 1.3 0.5
SERVICE 19.9 11.2 15.0 12.9
Service workers 13.5 10.3 13.6 11.9
Private household
workers 6.4 0.9 1.4 1.0 1
TOTAL 100.0 100.0 100.0 100.0

a , , . : 4 X
Percentage distribution for State Fconomic Area derived by
summing absolute county totals for cach category and then
calculating respective percentages.

Source: U.S. Bureau of the Consus, (2'('7117311.517_07f__}’0Quia_r_i_n_n:_ 1970,
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Physiography and Geomorphology

2.36 Michigan's lower peninsula varies in elevation from
400 to 1,700 feet (122-519 m) above sea level. The physio-
sraphy is typical of a glaciated area marked by moraines,
rutwash plains, kames, kettle holes, and eskers. The
topography of the lower peninsula, although generally
mdulating and rolling, is characterized by a variety of
linear ridges and cliffs, plateaus, rock knobs, u-shaped
ralleys, and broad, flat plains. Michigan owes the basic of
ts soils to the effects of glaciation. Morainic, fluvisli,
ind lacustrine deposits predominate in this region. Undc --
"ying bedrock includes Cambrian and Ordovician dolomite,

imestone, shale,sandstone, and granite.

'.37 Current topographical features, including the exter : of
iurface water in the Hammond Bay region, have resulted fr m
ce Age events (the l!1test Ice Age terminated 9,500 years ago).
" "'he flat and undulating areas were formed as glacial outwish,
ill, or lakebed plains, while the hills are largely of
norainic origin. 3Swamps are widely distributed and form n
ntricate network pattern when mapped in detail. The str -ams.
“or the most part, originate in and flow through swamps a.d
have not cut deep channels nor developed dendritic forms.
(onsequently, little natural drainage of the original wet and
eft by glaciation has taken place, and there has been 1li tle
cevelopment of alluvial bottomland along the stream cours ‘s.
"hree large lakes {Black, Grand, and Long Lakes) occupy b sins
1n the bedrock of the County. 1In addition, there are sev ral
+mall lakes occupying basins and limesinks in the moraincs and

cutwash plains in the southwestern part of the County.
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2.38 The bulk of the geologic units are lithified relics of

aeicnt seas that occupied the interior of the continent in
the many millions of years of earth history prior to the

. advent of man. These units have been gently folded by earth
forces and dip eastward toward the center of a large structural
basin that underlies the State of Michigan. The lithified
sediments, or bedrock, lie buried beneath a cover of more

recent sands and clays.

2.39 The bedrock underlying the northeastern part of
Michigan's lower peninsula consists of Lower Midsissippian and {
Upper and Middle Devonian Series of the Paleozoic Era. The
bedrock of Presque Isle County consists of Middle Devonian,
including Traverse Group, Rogers City and Dundee limestones,
Detroit River Group, and Bois Blanc Formation. Two major
classes of soils predominate in Presque Isle County. Mineral
soils, developed from glacial material under various moisture
conditions and differences of vegetation, comprise about 85%
of the area. Organic soils (peats and mucks) comprise tl:

remaining 15% of this region.

Hydrology

2.40 Lake Huron has a surface area of 23,0970 square mile s
(59,570 sq km). It is about 247 miles (395 km) in lengtl ]
and 10) miles (160 km) wide with the main axis in a nortl -
south direction. The maximum recorded depth is 750 feet

(229 m). Low water datum for Lake liuron is 576.8 feet ( 76 m)
above mean water level in the Gulf of St. Lawrence at Father
Point, Quebec. At the Straits of Mackinac, Lake Michiga

waters flow into Lake Huron; the St. Marys River flows [ om

-41-
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Lake Suptrior into the northern end of Lake Huron. Port Huron,

at the southern end of Lake Huron, is the point of outflow.

2.41 Lakes Michigan and Huron, connected by the deep and !
broad Straits of Mackinac, act as one hydraulic unit with the
same water level. The level of Lake Huron fluctuates from

month to month as well as from year to vear. These fluctuations
depend upon the volume of water entering and leaving the Lake.

In addition, there may be daily and even hourly fluctuations,
known as seiches, that result from a tilting of the Lake

surface by winds and barometric pressurc differences. The

lowest seasonal lake levels prevail during winter months, and

the highest levels prevail in summer months. The greatest

annual fluctuation of the highest and lowest monthly means has
been about 2.3 feet (0.69 m). Water releases from Lake Superior,
Lake Ontario, and through the Chicago Diversion Canal are
artificially controlled in accordance with a plan d2veloy 2d

by the International Joint Commission.

2.42 Ice formation in Lake Huron begins about the last s :ek
of January and continues until about the third week of Mrrch
(see Figure 6¢). Normally, the greatest extent of ice co »r
occurs between the 15th and 25th of March and covers aboi:
40% of the Lake surface. During a sev:re winter, ice ma:
cover 80% of the Lake. Ice forms in te northwest first. and
then accumulates in a southerly direction. Likewise, sp1ing
thaws begin in the south and proceed north. Circular suiface
current patterns of the southern basin distribute driftii g
floes along the shore. During a mild season, the drift ce is
consolidated and can extend from the shore out into the 1 1ke
a distance of 12 to 15 miles (19-24 km). The distributicn of
ice, particularly pack-ice, is governed by wind and current

patterns.
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2.43 Lake Huron also has large areas that are protected from
deep lake currents. These areas are the North Channel, which
is one of the first areas to become ice-covered, and Georgian
Bay, which tends to react to ice formation as an individual
lake. Georgian Bay has the characteristic accumulation of
shore ice and ice-cover found in the bays and harbors. As
the winter progresses, the growth of the ice-cover extends
toward the middle areas. Lake Huron proper has three areas
that form and accumulate extensive ice-covers early in the
season. The areas are the Straits of Mackinac in the no1th,

Saginaw Bay, and the southern basin in the Port Huron arca.

2.44 Michigan's major drainage areas emptying into Lake Huron
from Cheboygan County down to Arenac County include the
Cheboygan River, the Presque Isle Complex, Thunder Bay R ver,
the Alcona Complex, Au Sable River, and the Rifle-Au Gre:
Complex. Three of the largest lakes within Presque Isle County

rank in size within the top twenty for the State of Mich gan.
Black Lake is eighth largest, with 10,130 acres (4,103 h.), ]
has a maximum depth of 50 feet (15 m), and 18.7 miles (3' km)

of shoreline. Grand Lake, ranking nineteenth, is compri ed

of 5,660 acres (2.292 ha), with a maximum depth of 25 fe t (8 m)
and 35.5 miles (57.2 km) of shoreline. Long Lake, rankiig
twentieth, has 5,652 acres (2,289 ha), a maximum depth o

25 feet (8 m), and 25.3 miles (40.7 km) of shoreline. . {

2.45 1In the vicinity of the Hammond Bay Refuge Ha.-bor 1 es
Black Mallard Lake, located about 3.8 miles (6.1 km) sou h

of the harbor in Bearinger Township. One small, unnamed stream
enters Lake Huron just south of the proposed constructio.

site; there are no inland waterway connections in the vi :inity

of the harbor.
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Shoreline Description

2.46 Michigan's lower peninsula has about 634 miles (1,021 km)
on Lake Huron with slightly over half classified as non-erodible.
Of the erodible shoreline, almost 100 miles (161 m) have been
designated as high-risk areas. Cheboygan, Presque Isle, and
Alpena Counties together have only 1 mile (1.6 km) of designated
high-risk shoreline. Much of this shoreline is classified as
non-erodible and although extensive areas are suffering from
slight erosion, homes and large amounts of property are not

generally threatened.

2.47 The Presque Isle shoreline in the vicinity of Hammond Bay
is generally a sandy, coastal lowland backed by a level sand

plain. The waterline is characterized by sands and gravels in

varyving amounts and textures up to 6 inches (15.2 cm) in diameter.

The drv beach is usually 25 to 30 feet (8~16 m) wide with a
shallow 1:10 slope. There is virtually no bluff to speak of
and vegetation, su:h as beach grass, willow, aspen, and pine,

is otten found close to the waterline.

2.48 Hammond Bay Harbor lies about 3 miles (4.8 km) northwest
of Hammond Bay on a reasonably straight shoreline which hears
NW from Mast Point (near the settlement of Grace) about 5 milces

(8 kn) to Ninemile Point (near the Cheboygan-Presque Islc

County line). The shoreline is interrupted by numerous small
pocket beaches and small bays sceparated by boulder- and cobble-
strewn points. The navigation structurce lies at the south ond

of one of the bays which is bounded by two points about 0.75
wiles (1.2 km) apart. The southerly of these two points is
callcd Highway Point. It is within this bay that the greatest

concern over harbor-induced erosion exists.

-45-
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2,49 1n order to facilitate discussion of the shoreline, the

cpastal environment near Hammond Bay has been divided into

‘ three reaches (see Figure 7). From north to south, they are:

‘ Reach 1 - The Cheboygan County Line to Pond
, Point;

Reach 2 - Pond Point to Highway Point;

Reach 3 - Highway Point to Mast Point.

2.50 Reach #1 comprises about 2.5 miles (4.0 km) of beach

running in a southwesterly direction from the Cheboygan County
Line to Pond Point. A pattern of alternating points and cusps
characterize this zone, where beach widths vary from a maximum |

of 60 feet (18.3 m) within the cusps to nearly nothing near

the points. Gravel is present along the plunge line of these
sand beaches; cobbles and boulders dominate the offshore region.
Vegetation in this area consists of beach grass with some
shrubbery out to the water line. Erosion and accretion appear

to be basically balanced in this reach.

2.51 Reach #2 lies between Pond Point and Highway Point, a
distance of 0.8 miles (1.3 km), and contains Hammond Bay Harbor.

Pond Point is covered with gravel, cobbles, and boulders (see

Plate 2). At low water, much of the point is exposed as it
slopes very gently lakeward. The point itself is apparently
stable and acts as a substantial littoral barrier. The point
leads into a sandy beach a short distance to the south, where
the beach widens to a maximum of about 50 feet (15.2 m). At
the southern limit of this beach a low sand bluff begins to

take shape and first evidences of erosion appear.
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Area of most severe erosion about Remains of private structure
1,000 feet north of harbor situated in vicinity of most
June 1976 severe erosion. June 1976

Private shore protection works Rocky beach north of private
1.200 feet north of harbor shore protection
December 1975 December 1975

Southerly flank of Pond Point Shoreline north of Pond Point
"ecemher 1975 December 1975

Plate 2.Shoreline conditions on Lake Huron north of Hammond Bay Harbor
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2.52 Continuing southward, the bluff is sustained by shore

protective works in front of a residential structure. Just

south of these works [about 1,200 feet (366 m) north cf the

harbor], the shoreline has receded about 50 feet (15.2 m) to
form a pocket of erosion. The sand and gravel beach sweeps

southward and varies from zero to 10 feet (0-3.1 m) in width
with gravel prominent along the plunge line. From the crest

of the bluff there is very little increase in elevation back
to the centerline of U.S. Route 23, which at one point is only i

about 100 feet (31 m) from the shoreline.

2.53 The shore in the vicinity of proposed construction is
shown in Plate 3. Obvious erosion continues south of the
aforementioned shore protection structures (shown in the
bottom two photographs) for about 450 feet (136 m). From
there, the shoreline sweeps along an accreting beach into the 1

harbor area (top photos). Between the road and the low bluff

crest at the eroding beach there is little vegetation, only a
few trees, and an unobstructed view of Lake Huron. A short
access road (middle photos) leads to the sunken foundation of

a residential structure that has already succumbed to

continuing erosion (partially shown in bottom-left photo). This

existing road is proposed for use during beach-fill operations.

2.54 The shoreline within the harbor area consists of low-
rolling sand dunes backing a sand beach. A sand spit has
formed opposite the inner end of the west breakwater (see
Plate 4). The plunge line of the beach is gravel with some
cobbles. The State has developed a small boat docking and
harbor area. The adjacent land area has been filled and is
well protected by heavy riprap. At the southern end of the

harbor a point extends lakeward from the low-rolling plain.
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3 Vicinity of Proposed Groin

Region between highway
and shoreline in pro-
posed construction area

"
A

- Frosion damage area proposed

2y to be filled 3

Plate 3.Shoreline conditions in area of proposed mitigation
measures. June 1976
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Beach south of Highway Point
Jyne 1976

o - oy T
ﬁ't ’Q K “'*,..» ..~ : %1
LY St A c

Typical breakwater section
December 1975

North fillet beach
December 1975

Plate 4, Shoreline conditions on Lake Huron near Hammond Bay Harbor
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Northerly flank of Highway Point
December 1975

Tk,

Shoreline and drainage behind
north fillet area. June 1975

Accreted sand spit between west
breakwater and shore




The short segment between the point and the harbor appears to
be reasonably stable, being sheltered from waves from any

direction other than directly offshore.

2.55 The third shoreline reach lies to the south of Hammond
Bay Harbor and is apparently separated from any major effects
of the harbor structures by Highway Point. The presence of
numerous cobbles and the underlying hard-pan clays appear to
prevent the point from eroding. As the shoreline sweeps

around Highway Point there is no evidence of any active erosion.
In fact, based on interpretation of the 1963 aerial photo-
graphs, the beach between Highway Point and Mast Point appears
to have served as a borrow site for sand at the time of harbor
construction. In the bay, the sand beaches range from 10 to

40 feet (3-12 m) in width. Vegetation in the area is extensive
and in some locations directly contacts the Lake. There is
little or no residential development along this apparently

stable reach.

Shoreline Processes

2.56 Principle causes of erosion deal with natural forces

and shoreline characteristics. Natural forces particularly
responsible for Michigan's shoreline erosion include storms,
high lake levels, wave action, frost and ice, underground
water seepage, and surface-water runoff. Major storms
contribute heavily to shoreline erosion. Except where bedrock

is exposed or protective works have been constructed, most of

Michigan's lower peninsula is vulnerable to shore erosion.
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o7 the direction, magnitude, and duration of Lake Huron
storms have considerable inlluence on shore crosion.  Should
aostorm persist, waves can build up to great heiphits qaud it
\ supcerimposced upon high lake levels, may resalt in anusual ly
frivh wator lovels, High lake levels due to storms at one end
of a lase are usually accompaniced by lower lovels at the

opposite end.  Winds, particalarly of storm velocity, and

sharp gradients in barometrice pressures over short distances
can cause a wide range of lTake-level fluctuation.  Bluff
recession rates are much greater during high lake levels, but

rosion cont inues during low-water periods.

o8 Wave action works directly on the beach or at the toe
Iothe bank, eroding clav, silt, sand, and gravel. Thix
rosion increases when lake levels rise because the beaches
rre narrever or submerged, and the waves are able to directly
ittack the bloffs or the unprotected toe of the bank., Thus, a
Side bhoeach is the best protection the upland shore can have

eainst wave attack.,

LAY srtace=water runott oand groundwater scepape carry large

mmount = ot erodible material, particularly where barren,

doecp-sloped Mlutffs exist. Seepage often occurs throupgh sandy

avers in glacial-t i1l bhlaffs.  Underground wa! or seepaye

from oexposced blatt= or unstable materitl mav cause slumping )

md further weaken the hluf ! structure.

LhO One ot the most scevere threats to the shore is eroxion

v Trost o and dce. In certain of the fince-graincd silty soils
omprisine shoreline hlafls, the alternating freezing and
hawing can weaken the soil, resalting in o louphing.  Frost oand

o tormat fon within oo ticiares, glacial tills, or shale

W
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blu’fs may contribute to crosion. Damage may be caused by
shore ice when broken up and driven onto beaches by onshore
storms: lake-bottom material may be scoured-out and structures
damaged by drift ice. Shore ice can also be ot benefit as

protection against wind and wave erosion by winter storms.

frosion History and Status

2.61 A third of the Great Lokes shoreline is subject to
significant erosion. In manv locations during the last 125
vears, the averag:e annual rate of loss has been from 1 to 5
feet (0.31-1.52-m). The onlyv consistent shoreline damage
informat fon availible for the Great Lakes is that compiled

for the 1951-1952 record high-water period.  The damage
information collected under Corps of Engineers supervision
pertained to the period from the spring of 1951 to the spring
of 1932, During this period, the total damage to all shoreline
properties was 561 million; wave daction was respoansible for

$H50 million and flooding accounted for the remaining $110 million,

2062 The shoreline in the vicinity of Hammond Bay Harbor is
characterized by a scries of points and cusps.  Farly data
indicate that light cerosion and acceretion has established a
natural equalization of shorcline processces--material eroded
from the points tends to fill-in the small bave.  The present
site of Hammond Bay Harbor lics between two points, Pond Point
and Highwav Point. Prior to harbor constraction, these two
points were indeced croding with the bulk ot the material

collecting in the cusp just south of Pond Point.
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2.63 Since 1963, when the Hammond Bay breakwaters were
constructed, the shoreline along the embayment just north of
the harbor has been observed to be moving rapidly. A sand spit
has formed between the westerly breakwater and the shoreline.
This spit is a part of a fillet formation which extends north
tapering off rapidly. Beginning about 700 feet (213 m) from
the bredkwater, the shoreline has been observed to move

rapidly landward since 1963. The area of particular concern

is immediately adjacent to the fillet.

2.64 One structure can be seen in aerial photographs taken in
1961 standing on the shoreline about 1,000 feet (305 m) from
where the west breakwater was to be constructed. The structure
is no longer standing, having been lost to the advancing lake;
the place where the structure stood is now under water. Two
other residential structures located about 1,200 feet (366 m)
north of the breakwater are now being threatened. The owners
have constructed a wooden seawall and placed heavy cobbles
against the lakeward face. Between 1963 and 1973 the shoreline
moved landward about 120 feet (37 m) at the worst point. If
this movement were to continue indefinitely, the shoreline will
soon reach U.S. Highway 23, which now lies just over 100 feet

(31 m) from the shore.

2.65 During the winter of 1964 water levels dropped to the
lowest point in recent history. Between 1964 and 1973 the Lake
rose to its highest level in 21 years. The total change in
this period exceeded 5.5 feet (1.7 m). Such a rapid change is
frequently sufficient to reverse or diminish the apparent
magnitude of an accretional trend or make an erosional trend
appear much more severe. One result of the combination of

erosion and rising lake level has been the very rapid recession
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of the shoreline. The fact that accretion has been clearly
apparent 1in the fillet area despite the rise in lake level is

indicative of its high rate of movement.

Influence of the Navigation Structures on the Shoreline

2.66 It is clear that the Hammond Bay Harbor navigation
structures have caused changes in the adjacent northerly
shoreline. This is evidenced by the rapid formation of a
fillet and high rate of erosion which has occurred over the
adjacent reach. Significant changes in drift potential caused
by the presence of the harbor structures were found only in
the small embayment between Highway Point and Pond Puint.
There is no clear effect of the harbor on the southerly shore-

line beyond Highway Point.

2.67 Introduction of the harbor structures resulted in some
substantial changes in the drift potential. The natural
(without harbnr) trend for the embayment was the net transport
of littoral materials from the points into the bay, resulting
in the formation of a pocket beach. Because of the sharp
angle of the shoreline at Pond Point, transport potential
exists only into the bay, making the probabildity of transport
out of the north end of the bay very small. The angle of the
shoreline at Highway Point allows potential transport out of

the south end of the bay under certain wave conditiomns.

2.68 The configuration of the breakwaters eliminates any
contribution of sediment from the south beyond Highway Point
into the bay. Drift potential was predominantly away from

Highway Point; any material which happens to reach the point
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from the south no longer meets a drift potential into the
bav and, hence, is eventually returned to the southerly bheach

or is lost offshore.

2.69 The effects of refraction naturally limit the wave
exposure of the south flank of Pond Point. The location of
the cuter breakwater is not sufficiently lakcward to
significantly modify the drift potential of the point. The
effect increases rapidly from Pond Point south into the bav.
Increasing amounts of the southerly wave energy are shadowed
out. This results in a decline in the northerly drift potenti
until., in the extreme, only the southerly drift component
remaiis. The gross drift (difference between drift in

sither direction) increases in its southerly potential. The
reorintation of the shoreline accompanying fillet formation
‘rends toward a condition where the shoreline is perpendicular

o the Jdirection of the predominant wave energy.

.7 The incidence of waves from the northerly sectors on the
Sreakvaters results in some amount of wave reflection which
cause s a portion of the incoming energy to strike the beach

from n vasterly direction. The magnitude of the reflected

‘1

onerg is a function of the permeability, cross-sectional shape
§ P

and swoothness of the breakwater. The effect is to diminisgh

the shutherly drift potential during these periods. Because of
\ ! P

the ovwvious fillet accumulation and improved beach stability
north of some privately-constructed shore protective works, it
s aporarent that whatever energy is reflected is insufficient

to overcome the southerily drife potential.




: Air, Water, and Sediment Quality

! 2.71 Detailed air quality data arc noc available for the

Hammend Bay vicinity. Presque Isle County is located in the

{ Environmental Protection Agency's Region V, which is investigated
by ElA's Air Surveillance Branch, and within Air Quality Control

Regicn 126. This region is rated as priority TII for suspended

particulates, sulphur dioxide, carbon monoxide. and oxidants.
Priority III is defined as an area having the lowest air
pollutant levels for those standards set by EPA, denoting a

relatively unpolluted condition of air quality.

2.72 VWater quality in the main body ol Lake Huron is excellent.
Lake Huron waters are low in turbidity and moderate in hardness.
Table 8 presents water quality data for surface and bottom
waters for samples taken about 160 feet (50 m) off the mouth of
Hamm¢ nd Bay Refuge Harbor. Studics conducted by the Great Lakes
Fishery Laboratory indicate the overall high quality of this
area's water. The proposed project will impact localized water
quality only by temporarily increasing turbidity conditions

close to shore.

2.73 Phvsical and chemical properties of sediments in Hammond
Bav Harbor were studied in June of 1970 by the Federal Water
Qualitv Administration. Sediment sampling stations are shown
in Figure §; a description of bottom sediments is presented in
Table 9. Sediments were primarily composed of dark-gray silt
with an "earthy" odor. Somc clav was also tound, and usually
constituted about 10%Z of the sampled volume.  Stations Hi 6

and 1 lie in the more exposcd repgion of the mouth of the harbor
and «how an increasced proport ion of sand, pebbles) and pravel.

No cvidence of oil was observed at any ol the ccven sampled

stations.

i
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FIGURE 8.  Sediment Sampling Stations, Hammond Bay Refus,  Harber
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Flora

.74 The State of Michigan lies within two forest belts: the
‘ec iduous Forest and the Northeastern Conifer Forest. Mixtures
cecur throughout the State, especially in the northern half of
he lower peninsula. The principle deciduous area of the lower

eninsula lies south of latitude 43°. This forest is dominated

'v the sugar maple and the heech, constituting about 607 of the
orest cover. Some deciduous (hardwood) species extend north

nto the so-called

'pine' country along the shores of Lakes
‘lichigan and Huron, such as the tulip tree, papaw, and the
dogwood. Nearly 90 tree species are indigenous to Michigan;

ome are listed in Table 10.

.75 The northern half of the lower peninsula is morainal in
haracter, with diverse conditions of topography, soil, and
‘ogetation.  The dominant tree growth is coniferous with
cecasicnal tracts of hardwoods, especially on the heavier
norainic seoils.  Gray pince (or Jack pinc) occur within the
nterior, as do white pine and red pince. Occasionally, there

ire dense stands of hemlock where the land is hilly and moist.

.76 Shoreline flora species are generally found just bevond

he beach whore the sand is not subjeot to wave action. On

pen, sandy ground only a few plant species can be observed,

such as the sea-rocket, seaside spurge, and an occasional

each pea.  Just landward of the beach, several plant specics
iave stabilized the moving sand, including: beach grass, reed
'rass, and the little bluestem. A partial list of plant species
ceorded for the northern half of Michizan's lower peninsula is
resented in Table F1o In the transitional zone bhetween this
et ational bhand dominatcd by srasses and the conitvr zonc

) -
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TABLE 10,

SELECTED INDIGENOUS TREE

SPECIES OF MICHIGAN

SCIENTIFIC NAME

Jioirerus virginiana
duniperus communis

FPlatanus ocetlentalis

Vigsa sulvatica
Prinus gerotina
Sassafras albidum
inres fulva
Carpivus earoliniana
Datryy pirriniana
deer rubrum

PP sarcharam

Fuue o i folia

s

i sp.

. o .
. ; et e,y
T RS S A SR

:
Dine sivobus
Gerens rubra
Gricrens ool
7T anersoana
Teuaa canadensie
Loeca martana
Salirv niara
Laric laricina
Thigjr ocoidentalis
Ulmis americana
Acer saccharinum

Liriodendron tulipi frra

Agimina triloba
Cornus florida
Coprua stolont fera
Populine leltoides

COMMON NAMF

red cedar
common juniper
sycamore
tupelo

wild black cherry
sassafras
slippery elm
horn beam
ironwood

red maple
sugar maple
beech

ash

jack pine
white pine
red oak
black oak
basswood
hemlock
black spruce
black willow
tamarack
balsam fir
American elm
silver maple
tulip tree
papaw
dopgwond
red-osier dogwood
cottonwood
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TABLE 11, SELECTED PLANT SPECIES RECORDED IN THE NORTHERN
HALF OF MICHIGAN'S LOWER PENINSULA®

} SCIENTIFIC NAME COMMON NAME

. .. b
¢ lacustris dwarf lake iris

‘ “'raium pitehert Pitcher's thistle

! S lldago houghtonii Houghton's goldenrod
Tmaretum huronense Lake Huron tansy
Jomovhila breviligulata beach grass
Lathyrus maritimus beach pea
Cikile edentula sea-rocket
Ephorbia polygonifolia seaside spurge
Roomus pumpel Lianus Pumpelly's bromegrass
Corispermun hyssopifolium bugseed
Cwobanche faseiculata broom-rape
Aremone multi fada red windflower

crieun Kalmiarnum Kalm's St. Johnswort

= » cordata sand dune willow
‘ e glaucophylloides dune willow
. miperus horizontalis prostrate juniper
Zudsenta tomentosa beach-heath
Situpeja arkansanc calamint
; Vpioa gale sweet gale
! Corhaclanthus ocetdentalis buttonbush 4
Cornadeaphne calyeulata leather leaf
Ledm groenlandicum Labrador tea
Tdamovil fa Tongifolia reed grass
Asiropogon coparius little bluestem
Dourus pumila sand cherry
Atemiata cawdata tall wormwood
lidrgo hispida hairy goldenrod
Fotentilla arserina gilver-weed 7
bog rosemary }
pale laurel

orth of Saginaw.
bI'hreatened Status in Michigan.

Shurce: Guire and Voss, 1963,
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bevond, one finds a few shrubs sveh as the sand dune willow,
sand cherry, red-osier dogwood and an occasional cottonwood

tr

o0 The terrestrial region contigucus to the beach consists

of forested areas composced predominantly of those trees listed
in table 10 and 3 varicty of plants such as beach grass and
bluchervies,  Red cedar swamps, willow thickets, and pine

groces lead from the beackh to inland areas. These are
frequently interspersed with occasional meadows of wild flowers,
wvhich =re bordered by alder and birch groves. Undeveloped |
Tands are forested with scrub oak, pine, some mixed hardwoods,
and alder groves. The immediate project area is relatively

open and affords 1ittle food and cover for wildlife.

2.7% Vhytoplankton accounts {for the hulk of the preductivity

iv Lake Huren waters. Planktonic organisms, which

characiceristically show seasonal changes in abundance and
species diversitv, are most populous in the inshore waters.
Diatoms have a temperature-dependent spring/summer reproductive
blow in inshore and offshorce lake waters, whereas green and
bluc—-oreen algal populations peak from summer to fall.
Tmphrrtant control factors governing the concentrations and
digiribat ion of these forms include lake winds, currents, light
int neitv, mtrients (especially phosphorous), turbidity,
aracinz, and fanzal parasitism.  lLake phytoplankton biomass

corsists of flagel'ates, blue-green, and green algac.




Fauna

S0 Open Take coopiantton are dominated by copepods in terms
croarselate numbers and species diversity.  Flagellates,
it retiters, and cladeocerans are also important compo-
nents ol this system. zZooplankton feed upon the phytoplankton
and are de turn o caten by ocertain fish. CGeneration times of
most o conplankton are relatively short, requiring from a week
to tue menthas, Zooplankton and phvtoplankten may be transported
i disercte water masses and usually exhibit e lumped

distvibaidon patterns i nearshore waters.,

SoF 0 Amony the dominant groaups ol the bottomdwel ling fauna
ire she amphpods, tubifieid worms (sludge worms) . aguatic
s Us (chironomids) . Teoches (Hiruadinea), and hvdra

Pend erates), Jentlvic community distribution in the Lake

oo
vt e o subatantialbys with sediment tyvpe, stability, and water
depth. There also appeats 1o beoa "concentrat ion zone' in

water from 1T1h-160 feet (35-49 m) deep, in which henthic
olipos baete species are particularly sensitive to environmental
qual v cChironomids and Tubificidace dominate the benthos in

wat e Jorties T than 20 feer (602 myy Sipeds and oligo-

chacocs prodopinat e jn doeeper water sediment oowisere candooare

Pine - and Hioave pve vboe araande nd hacterial conatent . bow

Pocshae Phine fovas iobiabit rhe inshore cone o whore wave oy e
BV




sediment s are very unstabltes Overall, Lake population

ibundonees Huactuale seasonally.

.82 Since 1879 there have been substantial changes in Lake
Huron's fish populations. Several native species (i.e.,
shitefish, trout, and herring) populations declined from 1952
to 1956 due Lo increased commercial fishing and invasiouns of
the lamprey and alewifce.  There are approximately 170 fish
species in the Great Lakes drainage system.  Representative
important specices in the vicinity of Hammond Bay Harbor are
prosented in Table 12, Nine species are identified as having

threatened or endangered status in northern bake Huron.

N30 Most fish species regularly consume benthic organisms,
el an worms, inscol larvae, crustaceans, and molluscs.
However, some fish, such as salmon, are primarily piscivorous

throovhont most of their Tife eveles.  Inshore regions of

western bake Haron having sand-gravel bottoms, rocky shoals,

o extensive pgrowths of large aquatic plants are potential
spawnine grounds for reveral fish species.  Families represented
Beeoop e species inelude sucker (Catostomidac), sculpin (Cottidae),
Ui ELehack (Gasterosteidae), smelt (OUsmeridace), perch (Percidae),
trout perch (Percopsidae), and herring (Clupcidac o in order

g avoid adverse impacts to these Fish and assooiated fishery

ot ity dnplementation of the pyoposed con traction will

e seheadntod bhetween bate Jone and mid=September ooas

recomriended hoorhe Fisheries Division o the department of

Matural Resouroes,
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TABLE 0. FISH SPECLES RECORDED IN THE VICINITY OF
, BAMMOND  BAY HARBOR (From "Representative
' taportant Species,™ Michipgan Water Resources
Comminsion, Julv 25, 107:6)%
SCUNTIFLC NawE COMMON_NAME STATUS
L RS L O A Like sturgeon TI
N BN R S White sucker C
CRTesf e ntoaet Longnose sucker C
Aroa pacioharen Alewife C
RN T Lake herring TE
o Shortnose cisco TE
COPE s Shortjaw cisco TE
N NP RN Kivi cisce TF
SAIREPN Lake whitetish C
Lo Bloatoer '}
e Slimv sculpin €
' Mottled seulpin ¢ !
RERE IS Carp t f
’ Spottail shiner ¢
v . Emerald shirver TH
(B Burbot ¢
A ‘ I Nineepine - ticklebark ¢
, RATRR AU R LN Rainbow smelt ¢
( N T Yellow perch «
E PR R T B DI Lo perch Th
ig R R RPN E Trout perch C
| Lake trout C
Rainbow trout C
irown trout ¢
Colro salmon G
SN Chinook salmon U
A A I I Smallmouth b, ¢
IS AR Lonejaw e Tt
' Voo o ‘ Rowund whited i b ¢
* e Northern i (.
LA Wallewve ¢
| e e e et o < 2 e o e e+ e L _ _—
Cammon
o= Threatened or endimecred
AU the request of Che Ul beportment o0 bt picr apd Michipan's
NDepartment of Natural Resonros thi. biriae e iades mention
of Atlantic satmon (o oo ) ey 0 R S SR TR (AL ITLTIN TN
and brook trvont Co D T T
-hE-

.




2.84 Coho salmon were introduced to Lakes Huron and Michigan
: to h:lp control the alewife and to provide a4 game fish. The
amouil of stream spawning is very limited; consequently, maximum
lake populations depend on hatchery plantings. As the ice
brea<s up in late March, open-water coho activity begins in
! soutern Lakes Michigan and Huron. Coho remains in shallow

waters as long as water temperatures remain in the mid 50's

(Fahrenheit); they avoid rapid temperature changes and are
likely found at depths of 200 feet (61 m) or more. As surface
waters warm above 60° F, coho move offshore into deeper waters;

bv Jalv, thev are usually several miles (km) offshore.

2.85 Chinook salmon also appear in offshore waters about
mid~Tuly through September.  Chinook mav be found in open water
in shring and carly summer, migrating to parent streams by lato i
July. In earlyv Septcember thev move upstream to spawn.  This
species prefers 50-55°F and are similar to coho salmon in habits

and Hreferences.

2.86 Rainbow trout were introduced to the Lake Huron and
Michigan area in 1876, and were subject to population declines
from the lamprev and overfishinu., Recent Tamprey controts and
fishing roestrictions have allowed a population rebound. ain-
bow trout are anadromous; a stream=-born rainbow (1-2 vears old),
haviag reached one ot the Great Lakes, takes on a silvery ltook 1
and is then called 4 steclhead. Steelhead usunlly orient
themselves in shoal areas swept by currents.  These fish  are
primirily spring spawners, running upstream to spawn during
April through early May. Some fish do make fall runs in

Sept 'mber and October.  In late spring and summer steclhead can

normillv be found in open waters within a milce (1.6 km) of shore

at depths of less than 50 feet (15 m).
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7,87 The temperature-sensitive alewife is currently the
tominant fish species in Lake Huron. High populations,
relative absence of predators, and effectiveness as a filter
feeder has given the alewife a competitive advantage over
certain native and introduced species (herring, shiners, smelt,
<iyi, and bloaters). Consequently, the alewife has been
responsible for major changes in the Lake's foodchain, and is

the overall principal forage fish for major Lake predators.

2.88 The birds of the Hammond Bay arca comprisc two
groups—--those which are permanent residents (Table 13) and
those which migrate and/or form temporary breeding colonies
in the area (Table 14). A total of 95 of the more common
representative species which are associated with shoreline
and marshland regions around Hammond Bay are listed in these

table:s.

2.89 Birds commen to the arca can be grouped into calepories
determined bv their habitats. Birds which feed primarily

along the shoreline are the sandpipers, killdecer, and plovers--
normally found during the summer months. Birds associated with
open bodics ot water are mostly diving ducks, sach as grebes,
mergansers, scaups, golden—eve and bufflo-heads.  These diving
ducks normally frequent the Great Lakes through the winter
months, often grouping in open water near the harbor arcas.

Sceveral species of pulls and teras alse oceupy this area.

2.90 A total of }) species of mammals e
recorded in Table I and represent those in the Hammond Bay
area. Some of these animals may no longer b found in the

vicinity.
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TABLYE 13,  LIST OF BIRDS
ROUND [N THE

THAT STAY THE YEAR

NORTHFRN MICHIGAN AREA

SCIENTIFIC NAME

Colinus virgianus
Bonasa umbellus
Magtanus colehicus
it lohela minor
Larus argentatus
Larus delawarensis
Sfrir varta

Rubo pirginianus
Jtus astio
Cruprogtawr acadia

Melanerpes erythrocephalus

Driclatos rubecscers
Druchates villosus
el it eristata
Corena brachyrhychus
fenticstes atricaptllius
Rueolorins

T carolinensts
St e conadencusts
Cerenia Somiliaris
Tovina hiemalls
Soendus satrapas
Rovivoetlla ecdrorum
Laviue boracalts
Tomms vudlaards

{
flreaey amegtoous

Tone TN IT o wlond S
TORR ST A AES SR NS SO (XA
T ol s purrurous

N R ORI R B

dorpcshla Tl

Spinus rinus

Juneo hpemal e

Source: A0V, 1957,

COMMON NAME

Bob-White quuail
Ruffed grouse
Ring-necked nheasant
Woodcock

Herring gulls
Riung-billed 3ulls
Barred owl

Great horned owl
Screech owl

Saw-whet owl
Red~headed wuodpecker
Downy woodpecker
Hairy woodpecker

Blue jay

Crow

Black-capped chickadee
Tuft titmouse

White breasted nuthatch
Red breasted nuthatch
Brown creeper

Winter wren

Golden crown kinglet
Cedar waxwing
Northern shrike
Starling

Mouse sparrow

Rose breasted grossbeak
Fvening grossheak
Purple finch

Gold finch

Common redpol]

Pine siskin
Tlate-colored junco

0
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SN, “SHVOE
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TABLE 14. LIST OF BIRDS THAT ARE SEASONAL
RESIDENTS OF THE NORTHERN MIGHICAN AREA
(Nesting or Migratory)

SCIENTIFIC NAME

Phloeotomus pileatus
Tyrannus tyrannus
Myrarchas crinitus
Petrohelidon

Proque sabis
Troalodytes aedon

COMMON NAME

Pileated woodpecker
Eastern kingbird
Crested flycatcher
Bank swallows
Purple martins
House wren

Dumetolla carolienstis Catbird
Toxosterna rufern Brown thrasher
Planesticas migratorius Robin

Hilociehla migratorius
Hulocichla guttatu
Hulooichia alicia

Llosiehla fuscescens
ToSialia

T oparic
Senaes T o caernlescens
Dondeelog aestim

Lol fusen

Ohd

SoTirie urocari llas
oame Ty maona
Arelaius rhoenicous
Jetorus arurius
Dot vrlhahe

. N 1 ’
RS RS SRE R N0 SR I 1475 DS 7

e ’

MoT ol gy arep
WotaerTe padaend
crtheome o

YT

Wood thrush

Hermit thrush

Gray checked thrush
Veery

Bluebird

Black and white warbler
Black throated warbler
Yellow warbler

Black burnian warbler
Oven bhird

Meadowlark

Red wing blackbird
Orchard oriole
Baltimore oriole
Brewer's blackbird
Brownheaded cowbird
Grackle

Scarlet tanager

[ndigo bunting

mont ol Tree sparrow
Srlhe T rargeerian Chipping sparrow
ety R e White crowned sparrow

ST e pourta

T o~
o e

B R R S T T

N s hpop kit o Domue

White throated sparrow
Fox sparrow

Snow bunting

Common tern

Yellow billed cuckoo
Black billed cuckoo

— - —e——  Continucd Next Page —— oo omome——no
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TABLE 14 (Cont'd.) LIST OF BIRDS THAT ARE SEASONAL
! RESIDENTS OF THE NORTHERN MICHiGAN
' AREA (Nesting or Migratory)

1
i
SCIENTIFIC NAME COMMON NAME
|
Vet nyctea Showy owl
Antrostomus voctferas Whip-poor-will

Chordeiles virginianus
Archilozhus colubris

Cernylaelycon
Coloptes auratus
Aix sponsa
Mirila collaris

Mavlla americanus Redhead
Varila valisineria Canvas-neck

Arlen herodias

Fepodildls egrotta

o s opbopous

Jnest caerylesceons
Bpaacta cahadensis
Yop oolenbianus
Jrobpichus exilus
Botaurus lentd inosus
Vueriooraxr nuoticoras

, ,
Avae nlatyrhinehos
;0

AV yubripes

et .

e Lasmen phpererue
M ame el o
g gt

.‘i!‘tl.’fl.‘f fo My te

Common nighthawk

Ruby-throated humming
bird

Belted kingfisher

Yellow shafted flicker

Wood duck

Ring-necked duck

Great blue heron

American eggret

Snow goose

Blue goose

Canada goose

Whistling swan

l.east bittern

American bittern

Black-crowned night
heron

Mallard

Black duck

Gladwall

Baldpate

Pintail

Shoveler

S‘UV\H‘_\‘PZ ALOLU L, 1957,

Rand . o e
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’ TABLE 15. MAMMALS OF THE HAMMOND BAY AREA #
. (Some may no longer be found in the arca)
.. —
t
) SCIENTIFIC NAME COMMON NAME STATUS 1
. . |
Condylura cristatus Star-nosed mole ue
Sorcx c¢inereus Masked shrew C
Blarina brevicanda Short~tailed shrew C
Cagirr canadensis Beaver TE
lerus americanus Snowshoe rabbit C
Tamias striatus Eastern chipmunk C
Marmota monax Woodchuck C
Spermophilus Thirteen-1ined ground
tridecemlineatus squirrel C
Peromyscus Zeucopus White-footed mouse C
Mierotus pennsylvanicus Meadow volc ¢
Mmdatra zthethicus Muskrat C
Mus musculus House mouse C
Zapus hudsonius Meadow jumping mouse C
Ervethizon Jorsatum Procupine TE
Jroenon cinercoargenteus Gray fox ¢
Irae pmeviogrus Black bear TE
Dy [okop Raccoon C
et Long~tailed weasel P
otTaon Mink P
U s North American Badger C
Lurmy o apanionsts River otter tC
YephitTa mephitie Striped skunk C
Liolr P s Babeat ue
Odooc ! Tons pfpginianus White-tailed deer C
Tl ol gus Eastern cottontail
Serd e rabbit C
(2 rucomue cabrinus Northern flving squirrel e
TamtoeoTurs hulsontous Red squirrel ¢
St rape Dnensis Gray squirrel C
Slweormus volans Southern flying squirrel C
fitumuas pineformem Pine vole TE
clethpionomys gqapperd Red-backed vole C
Nipeonarus insiomis Woodland jumping mouse lic
Cante latrans Coyote TR
MusteTa nivalis Least weasel C
Muste 1 vormivea Ermince P

Common TE =
iC= Uncommon
P = Protected

Source: Long, 1974.

— 5
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Recreation

2.91 Of Michigan's 36.5 million acres (14.8 million ha), 19
million acres (7.7 million ha), or 52% are classified as forest
land. The Forestry Division of Michigan's Department of Natural

Resources administers nearly 3.8 million acres (1.7 million ha)

of state forests, while the U.S. Forest Service administers

about 2.6 million acres (1.6 million ha) of national forests. ‘

2.92 Northeast Michigan offers the sport fisherman an
abundance of opportunities. Lake and river fishing is
excellent with brown, lake, and rainbow trout; large- and

small-mouth bass, pike, coho; and perch being most prominent.

Lake trout, native to the Great Lakes, are most commonly taken
in spring and fall. 1Inland lakes, rivers, and streams support
a variety of species, including yellow perch, northern pike,

and walleve. Chinook salmon have also entered into Lake

Huron sport fisheries. Sport fishing off the breakwaters

in Hammond Bay Harbor is popular with both local and seasonal
fishing enthusiasts. Additionally, a boat launching ramp is
located in the harbor for use by the public. Until the early
1940's, the sport fishery was stimulated by lake trout abun-
dance. Fisheries have suffered the effects of overfishing,
alewife competition and lamprey predation. Restorative nro-
grams began in the 1950's with the application of selective
poisons in lamprey spawning streams and the plantings of

lake trout and other predator species (coho and chinook sal-

mon, and steelhead trout in 1967: and lake trout in the

~75-
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early 70's). Approximately 14 million trout and salmon were
stocked in the Great Lakes and inland Michigan witers in
! 1971.

2.93 Northeast Michigan is famous for hunting wmd 1.

Hunting for white-tailed deer and small game ;oo is

snowshoe hare, cottontail rabbits, and trce squirre | | TR
many people to the area. Good habitat condition, proevia
small game hunter with some of the best rufted yroa . o

woodcock hunting in the State.

THREATENED OR ENDANGERED SPECIES

2.94 The Report on Endangered and Threatened Plant Species o

the United States (Federal Register, June 16, 1976) has bheen

consulted. There are no known species of rare, cndangered or
threatened plant that will be affected by the proposed nrroject.
e National Registry of Endangered and Threatened Uildlife and

Plants (Federal Register, October 27, 1976) was consulted for

species of fish and wildlife. Nine fish species are identified
as having threatened or endangered status in northern l.i1ke Huron
as listed in Table 12. Five animal species are listed 1s threaten-

ed or endangered, three have a protected status in Michizan, and

. {ive are designated as uncommon. The proposed nroject will not
. affect these or other rare, threatened, or endangered specics of ]
g fish or wildlife. 1
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3. RELATIONSHIP OF THE PROPOSED ACTION TO LLAND USE PLANS

3.01 The United States shorelands of Lake Huron are located
entirely within the State of Michigan and have a total mainlanl
lengeh of about 634 miles (1,021 km). Some of the

comrunities from Cheboygan County south to Arenac County inclule
Mact inaw City, Cheboygan, Rogers City, Alpena, Harrisville, anl

Taw:e s City.

3.0. Use and development of this shore is for seasonal and
perizinent residential housing, some agricultural use, and

torest lands, particularly in the northerly areas.

3.0 . Shoreline development in this region was examined in

The CGreat Lakes Regional Inventory Report — National Shorelin:

Stucy, which includes the Hammond Bay vicinity. The area of
study extends from the Straits of Mackinac to the southern
border of Arenac County, encompassing the shorcline Counties
of Cheboygan, Presque Isle, Alpena, Alcona, losco, and Arenac.
Tab ¢ 16 represents the land use data resulting from this study %
tor the coastal subarea; land uses have been divided into

major categories for evaluation and clarity.

3.04 overall, residential lands constitute nearly 407 of the

tot..l coastal subarea. Industrial and commercial uses take up |
onl 3.7, and agricultural and undeveluped lands account for

11° Public buildings and related lands occupy only 0.87 of

the studied shoreline Parks comprise 7.27, and forest arcas

mak-- up the remaining 37.47. There are 5 commercial harbors,

12 ecreational boat harbors, and one electric power site

aloag this streteh ol coastline,
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¢ 3.0% Table 16 also shows a total ol 24.3 miles (38.8 km) of

X public, non-federal shoreland in the study area, 239 miles

- (382.4 km) of private land, and no federally-owned lands along
the shoreline of this subarea. There are no national parks or J
. recreition areas among the Lake Huron shorelands. Extensive

| recreational use is provided by both state and national forest
lands, although these areas are not managed exclusively for

recreational purposes.

3 Land Use Within the Zone of Harbor Influence

3.06 Development of the Hammond Bay Harbor area was very sparse
prior to 1938 when the highway was constructed. Most of the

; land near the harbor is still undeveloped. The parcels that are

currentlv held by individual private owners lie just north of
the harbor on either side of the highway and along the shoreline.
These parcels were platted prior to 1961, perhaps in anticipation

of harbor development.

3.07 The State of Michigan owns the land at Highway Point,

which is adjacent to the harbor. Here, the Michigan State High-

way [lepartment maintains a roadside park with picnic facilities.

The land for many miles inland from the harbor is heavily

timbered and is owned by the Abitibi Corporation, a manufacturer
. of lumber products. Little or no development has taken place

nor is any expected in those areas in the near future.

t. 3.08 Based on estimates by local realtors, county ecqualization
’,ﬁ officials, and various private citizens, land values of !
f ? lakefront property range from a low of about $100.00 to a high
‘?; of about $125.00 per front foot for lots suitable for
)
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building. Assuming a minimum usable lot depth of about 200
feet (61 m), the value per square foot is about $0.50. The
usable depth is what is left after deducting beach and

unstable bluff areas.

3.09 As the lakefront erodes, some lots eventually become
unbuildable because of insufficient depth. Property in that
case declines rapidly to the point where it is basically
worthless. In most cases, structures situated in areas of

high erosion are either allowed to depreciate as the time of
eventual loss nears or maintained until it becomes necessary to
move the structure. The cost of moving an average single-family

dwelling is estimated to be about $10,000.

Relationship of the Proposed Action to Land Use Plans

3.10 Much of the shoreland that would benefit under the
proposed plan has already been platted, and a few residential
structures occupy the developed lands. The State of Michigan,
under the Shoreland Protection and Management Act, has no
control over shoreland already platted and developed. Its
ceffects would not eliminate unwise development in developed

areas subject to erosion.

3.11 The Corps proposes to mitigate erosion damage attributable
to the Federal navigation structures at Hammond Bay Harbor.

In doing so, existing lands will be stabilized and the present
condition of erosion, which is interfering with the residential
use of the shoreland, would be alleviated. The result of this
effort would be the ultimate protection of cxisting and

anticipated residential development alony the Lake Huron chore

-80-
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writh of Hammond Bav Harbor to Pond Point, Thus, mitigation
iboerosion damage using an artificially-filled groin would
wnhance and encourage the current local land use for the

irea affected.

}.12 The U.S. Fish and Wildlife Service operates the Hammond
lay Biological Station along the shores of Lake Michigan, 10
:ilometers south of the Refuge Harbor. This station is in-
‘luded in the national registry of ecologically worthy sites.
jecause of its unique location, isolated from effects of human
levelopment it has served as an experimental ecological re-

ierve study site. Tt will not be impacted by this project or

iny presently proposed land use development occuring as -

‘esult of the Harhar of Refuge,

VA0
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4. ENVIRONMENTAL IMPACT OF THE PROPOSED ACTION

4.01 The effect (impact) of the proposed action on the
existing environment has been thoroughly analyzed. 1In this
section both beneficial and detrimental environmental changes
that may result with implementation of an artificially-filled
groin are discussed. A qualitative and, wherc possible,
quant itative approach is used to identify the direct and

indirect effects along with various intangible factors.

4.02 For this statement, evaluation of the environmental imp. ot
of the proposed action is accomplished with the aid of an imp:ct
matrix as shown in Table 17. This matrix was constructed in
manner enabling the impact of specific aspects of the action .
cortain environmental factors to be rated. As noted, there a'e
I particular aspects of the action which will have some impact
on one or more of 23 identifiable environmental factors:
construction of the groin, construction of the beach-fill are. |,
and the resulting modification of the shoreline. fach impact is
quantifiably defined in terms of a set of two numbers placed n
the appropriate matrix box element coinciding with the action
aspect and the impacted environmental factor. The two number:
are separated by a diagonal line. The upper left-hand number
defines the magnitude (i.e., degree, extensiveness, scale,
probability of occurrence) of the impact upon that particular
sector of the environment. The lower right-hand number weights
the importance (i.e., significance) of the impact as it re'ates
to the specifics of the action and of the existing environment
as a whole. Both numerical ratings are on a scale of 1 to 10

in accordance with the following word weights:




- smmsevaes Ly FILGITLGANN

LEGEND: ACTION ASPECTS CAUSING
IMPACT IMPACTS/FACTORS
Magnitude Raﬁi;g;; ~

Matrix a
1
Elemert

2
Box//f

Importance Rating

Construction of(
Rock Groin
Construction of
Beach Fill Area
Modification of
the Shoreline

Negative (-)

Shoreline Stability

Accretion 3 |

NN - |Positive (+)

o \Jui O

Erosion 5

[$)]
N\ RO

¥

1
D
‘\
]
w
®)
SIS N N N S S N R R N R A R N R

Benthic Habitat '1 - -3 -2

|
|
[&)]

Benthic Organisms - -2
Water Turbidity -2 -1 -l -1

Water Quality o -

Pirankton -1 -

Aquatic Plants -1 -1

Fishes ! - ! -

Terrestrial Vegetation -2 -2 2

Birds 2 2 2 P
Health/Safety B - - - 3 6| !
Air Quality 2 | -2 2

Noise .2 -2

Shoreline Serenity — " _] -1

IMPACTED ENVIRONMENTAL FACTORS

Aesthetics -4 - -4 5! B

Recreation -1 -

Desirable Community Growth

HA B P

tand Use

o \JOV N

Employment ' | ' | 2

Property Values

u._m—-—uummmumumwmmmwumm—lTOTALS

o

%a_Structures -l -l
Positive (+) ! 3 13 17
IMPACTS/ACTION Negative (<) .

i6 16 0 32"

TOTALS 17 19 13 | 49 ¢

1

aRepresvnts the total number of potential positive (+) impacts, i.e.,
the number of filled element boxes without minus signs.

bRepresents the total number of potential negative (-) impacts, i.e., :
the number of filled element boxes with minus signs. !

CRepresents the total number of potential impacts, if.e., the number of
filled element boxes.
_8"{~




Rat ing Numbers Magnitude or Importance

Insignificant
Minimal
Minor
Discernible
Moderate
Significant
Substantial
Great

Major

O 00 ~N N U & W N e

pt
(o]

Extreme

A minus (-) sign preceding a rating indicates that the impact
is negative or adverse. If no minus sign is assigned, then

the corresponding impact is positive (i.e., a plus sign is
implied). Only those matrix box elements containing a

diagonal line and two numbers represent an impacting situation.

Box elements which are blank or empty represent no impact.

4.03 To illustrate the difference between a magnitude rating

and an importance rating, the following examples are given:

Example 1: A particular action may reduce

substantial erosion and be given a magnitude

T

rating of 7; however, if erosion is quite

common in the area, then the alleviated erosion

(due to the action) is probably insignificant

in terms of the normal total and could be given

an importance rating of 1.

Fxample 2: A proposed groi: might be of such

design as to have little or no «ffect on the
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normal passage of littoral drift. Hence, the

. possible occurrence of neighboring accretion and
erosion problems (as a result of the structure)
would be insignificantly remote, i.e., magnitude 1.
! If, however, the design were to fail for some
unknown reason, the resulting c¢ffect might be

major, i.e., its importance might be 9.

4.04 1In addition to the 23 environmental factors presented in

Table 17, other factors were considered during the evaluation of
action~caused impacts, as required by Section 122, P.L. 91-611.
Careful assessment of these environmental factors in light of
the proposed action concludes that they will not be affected.
Such factors include: commercial and industrial uses, desirab’e
{ regional growth, community cohesion, displacement of farms,
public services and facilities, civil works, displacement of

people, and archaeological and historical resources.

4.05 Due to the relatively remote character of the construction
site, environmental factors such as commercial and industrial
uses, public services and facilities, and civil works will not
be affected. Desirable regional growth and community cohesion
will not be noticeably impacted due to the fact that very few
people live on the affected shoreline, or even within Bearinger
Township (67 people in 1970). Farms and local residents will

not be displaced by the project, since construction is proposed

for the immediate harbor area. The State Historic Preservation

Officer and the State Archaeologist have been contacted and

concur that, based on a preliminary assessment, no impacts to

archaeological or "istorical resources will result from the

proposed project.
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4.06 With respect to the proposed plan, the impact matrix
displays 49 potential impacts (most of which are adverse) as
well as the magnitude and importance ratings of each. As noted,
no rating is larger than significant (6). Environmental factors
impacted to the largest degree are shoreline stability, erosion,
health/safety and structures. The pattern of minus values

and plus values indicate that all negative impacts are associa ed
with the two, short-term construction aspects; the majority of
positive impacts will result over the long-term associated wit}
modification of the shoreline. Essentially, the short-term
negative impacts associated with construction are necessary in
order to bring Aabout the long-term benefits of shoreline

stability and mitigation of harbor-induced erosion.

Construction of a Rock Groin

.07 This action aspect involves the short-term construction
wtivities associated with placing a 150-foot (46-m) long rock
zroin approximately 700 feet (214 m) north of the harbor
structures. The groin would extend lakeward in a direction
sverpendicular to the bluff line to a maximum water depth of
ibout 3 feet (0.9 m) below Lower Water Datum. It is expected
“hat the groin will be of rubble-mound construction using
imported rock as armoring, and be less than 20 feet (6.1 m)
vide at its basc. Construction will require a 100-faot (31-m)
tong, 12-foot (3.7-m) wide access road for trucks to deliver
iroin material. A small, 12-foot (3.7-m) wide cut in the
xisting bluff will be required to provide access to the oach
irea. Groin construction will require either a shore-haed
‘rane, an access road on top of the groin, or a rock (onvevor

hat will aid in placing the armor rock covering the :roin.

-86-

-—— - e s ——— g~ R

- : ‘ ‘ e .&“’._ “‘]
: ! - ! . . Sbsiag it - - ki

s llAu, vtk eI i s o I g (3 ") oy




In acdition, approximately 40 truck-loads [delivering about
300 cu yds (230 cu m)] of groin material will be needed to
builc the structure. A total number of about 4 construction
workers (a driver, equipment operator, foreman, and a super-
visor) would require about seven working days to complete

construction of the groin.

4,08 The short-term action of groin construction will not
impact the long-term environmental factors of shoreline
stab:1ity, accretion, and erosion. Instead, the overall effect
of a groin where none previously existed is the modification of
the ¢horeline, which has long-term effects on these factors.

Such impacts are discussed later in this section.

4.09 Construction of a groin involves the placement of large
ro-k:. in the littoral zone. The benthic habitat is predominanily
cobb e and gravel at the proposed site for groin construction.
Approximately 3,000 square feet (280 sq m) of benthic habitat
will be smothered and destroyed during groin construction, and
bentl'ic organisms associated with this habitat would likely
perich as the rocks are placed. However, this represents a vely
smal portion of the large scale benthic environment, and the

adverse impact is expected to be insignificant.

4.10 As groin construction materials are introduced into the
near:hore waters, a certain amount of turbidity will result.

Such turbidity will be temporary and occur mostly near the

shor., where effects of waves and turbidity are common; impacts
will be of minimal magnitude and insignificant importance. Water
qual ty will be negatively impacted on a temporary hasis by the
incrcase of suspended solids during groin construction. O0il

and uel spills are expected to occur in insignificant amounts
during groin construction. The genceral good quality of areal

wate -s indicate that such spills will be of insignificant importance.
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4.11  As turbidity is increased and water quality is decreased,
scecondary impacts would result to plankton, aquatic plants,
and tishes., Due to the brief and temporary nature of expected
turbidity, these impacts will be insignificant. Numerous
other aquatic regions are available for utilization by
plankton, plants, and fishes; therefore, the importance values
of these impacts are also insignificant. Since the project
will necessitate construction in nearshore waters, a potential
impact to fish in the area will result. As a mitigation
measure identified in Section 1, construction will take place
after late June and prior to mid-September, and will avoid

further impacts to fish and fishery activities.

4.12 Groin construction materials will be delivered by trucks
arriving from an inland quarry site. Approximately 300 cubic
vards (230 cu m) of material is expected to be needed for groin
construction. Since the average truck can carry about 8 cubic
vards (6.1 cu m) per load, about 40 truckloads (}gg,= 37.5)
of groin materials would be required. The trucks hauling these
materials as well as those used to deliver (and ultimately
remove) the groin coustruction equipment would enter or exit
the ¢rea via U.S. Route 23. This additional traffic and its
atterding wear and tear to the roadway structure can be expected
to result in a very slight increase in highway maintenance

requirements, the magnitude of which would be insignificant

adianda

comp: red to the normal. Moreover, consideration of this impact
is of insignificant importance from the stand point of negligible
cost to the Michigan taxpayer. A 100-ft (30-m) long by 12-ft
(3.7-m) wide unpaved access road will be used for vehicle move-

ment between US--23 and the shoreline construction site. Its

preparation will result in the destruction of about 1,200 sq ft
(112 sq m) of terrestrial vegetation. While the magnitude of

this impact will be discernible, the importance value of this
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impact is rated as minimal due to the abundance of vegetation

in the area. Following construction, the soil compacted by

the trucks will he tilled and replanted, as recommended in
Section 1. Local birds will likely be disturbed by construction
activities and rclated noise. Due to the temporary nature of

such an impact, mugnitude and importance ratings are minimal.

.13 The health and safety of nearby residents will be impacted
bv greoin construction, as noise and traffic activity will persist
for some length of time (about ten working days). Since the
onstruction activities will lead to a mitigation of shoreline
erosion and will benefit nearby residents, it is expected that
they will accept such interferences. Motorist safety on U.S.
Route 23 may be hampered somewhat particularly at the junction
f tne highway and the construction site access road. Magnitude
ind importance values of this impact are expected to be insigni-
ticant in view of the small number of trucks involved and the
exclusion of construction vehicle activtiy from weekend peak

aighwavy traflfic periods.

Y.l The use of trucks and other equipment, as required during
sroin construction will result in exhaust emssions and a
localized decrease in air quality. The magnitude of this
impact is expected to be minimal due to the relatively low
mount of exhaust emissions. Considering 40 truck-loads total
or about 6 loads per truck-dav (depending on distance to quarry
site), proin construction wonld take about 7 working davs
(assuming only one track is used). This region boasts very
pood air quality and the temporary and loealized nature of

coxhausts indicate an impact of insignificant importance.

A.15  Equipment noise will also adversely impact the environment

it the construction site. For groin construction alene, a
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truck is expected to arrive once an hour or so tor about /7
days. Noise impacts are expected to be discernible in mignitude

with an importance rating of minimal.

4.1b Shoreline serenity, aesthetics, and recrcation will be
adversely impacted due to groin-construction activities. TFor

the curation of the project, equipment noisc and the mere presence
of groin material will be disquieting and unsightly. The project
has teen proposed for initiation in the summer between late June
and rid-September. Thus, summer residents and visitors will be
affected.  1The overall impacts affecting thesc environmental
facters will be temperary and localized, resulting in ratings of

discoranible magnitude, but insignificant importance.

4017 Groin construction will require the emplovment of about 4
construction workers, therebyv enhancing the overall employment
pictire. However, only an insignificant impact will be realized
due o the relatively small scale and temporarv nature of the

propesced project.

cruction of Beach-Fill Are:

4.18  The second action aspect involves the placement ol about
3,000 cubic vards (2,300 cu m) of imported beach {11l to the
north of the groin. The 430-foot (137-m) stretch of eroding
beach extending northward tfrom the groin to the existing shore
prot-ction structures would receive the {ill material. Con-
stru tion would build-up the beach to a 3-foot (0.9-m) height
leve . with the existing shore bluff., Initial construction would
extead the shoreline in this area an average of 60 feet (18.3 m)
lakevard o its present position. Only one such fill process
will be required. The total time required tor beach it
gdetirities is cxpected to be about one month, and will he

condacted concurrentiv with proin construction aetivitive
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4.19  The number of truck-loads of material required for the

beach-fill program can be calculated as follows: 3,000 cubic
vards (2,300 cu m) of material is needed; an average-sized

truck can carry about 8 cubic yards (6.1 cu m); therefore,
3,000 _

375 truck-loads e 375) will be needed. Considering
a truck may make 6 trips a day (depending on the distance to
the quarry), 63 truck-days 2%§ = 62.5) will be required.

Assuming construction will last one month (20 working days),

then at least 3 trucks = 3.1)] will be in use full-time

63
20
during beach-fill operations. This is in addition to the

single truck working 7 days that is required for groin
construction. Three additional truck drivers will be nceded,
bringing the tota’ construction crew for both groin construction

and beach filling to 7 workers.

4.20 As with groin construction, beach fill is a short-term
construction activity that will not, by itself, affect long-
term shoreline stability. Beach fill will modify the shoreline;
associated impacts are discussed in the next subsection.
Accretion is affected by beach construction in that the actual
placement of material on the beach can be considered accretion.
A beach will be created that is about 450 feet (137 m) long

and 60 feet (18.3 m) wide, resulting in a benefit of minor
magnitude and insignificant importance. Harbor-induced erosion
at the site of construction will be eliminated along the
A50-foot (137-m) stretch of beach., The magnitude and
importance values for this benefit will both be moderate in

this case.

4,21 The placement of foreign material along the shoreline
will, understandably, impact the existing habitat., 1Initial
placement of 3,000 cubic yards (2,300 cu m) in the 450-foot-

by-60-foot (137-m=by-18-m) zonc will cover about 27,000 <quare
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feet (2,500 sq m) of benthic habitat. Natural processes of

wave action and littoral transport are expected to distribute

this material to a configuration according to shoreline

equilibrium demands. The final configuration is difficult to

predict, but it is believed that some material will migrate 4
lakeward of its initial placement and cover an additional é
10,000 sq ft (930 sq m) of benthic habitat. Thus, a total of
about 37,000 sq ft (3,430 sq m) of benthic habitat will even-

tually be covered by the beach-fill aspect of the proposed plan.

4.22 In order te minimize the overall impact of placing material
in the littoral zone, it has been recommended that the required
fill should match the characteristics of the native material

as closely as possible (as outlined in Section 1). Considering
the area involved and the type of material to be used, the impact
to the benthic habitat by this action aspect is expected to be
moderate in magnitude. 1In view of the great expanse of benthic
habitat in the regions that is similar to the proposed con-
struction site, the importance value of this impact will be

minimal.

4.23 Benthic organisms will be smothered by beach fill
activities; all organisms that do not escape will likely perish.
Although the number of organisms thus affected is presently
unknown, such wave-washed and gravel-strewn habitat areas are
normally considered to be quite rich in aquatic fauna. The

use of fill material with characteristics similar to the

natural condition will facilitate recolonization of benthic
organisms and reduce adverse impact. The magnitude of this
impact is expected to be moderate. Since many miles of shore-
line of this type exist in the region, the importance rating

for this impact is minimal.
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4.24  As wave action redisrributes the beach fill material,

the smaller, lighter particles will likely become suspended

in nearshore waters. Such material is expected to be no smaller
than fine sand, which has a relatively fast rate of Jescent in
witer. The resultant turbidity will thus be temporary and
loca.ized, resulting in insignificant impacts. Water quality
will be insignificantly degraded due to increased turbidity.

The source for beach fill will be a quarry site within the

region that supplies clean, graded material.

4.25 Plankton and aquatic plants will suffer secondary
adverse impacts from increased turbidity. Hewever, such
impacts will be insignificant in magnitude and importance due

to the temporary and localized nature of the turbidity.

4.26 Certain fish utilize the nearshore area of Lake Huron

for spawning and foraging; beach-fill construction presents

a potential adverse impact to such fish species. In order to
mininize the effect of the proposed project, it has been
recormended by Michigan's Department of Natural Resources,
Fisheries Division, that construction take place after late

June and before mid-September. Within this time frame, con-
struction would most likely minimize impacts to fish and f{ishery
activities. Any adverse impacts, should they occur, would most
like. y be low in magnitude and not of any significance to harm

the iocal fauna.

4.27 Beach construction materials will be delivered by truck,
as previously noted. Two access roads are currently antici-
pated connecting U.S. Route 23 with the construction site.
One access road was previously considered in discussions of

groin construction; it is anticipated that this road would
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1lso Qq used to deliver beach fill during this seconu aspect
of coéétruction. In addition to this new road, an existing
hard-dirt driveway connecting Route 23 with the shoreline near
the mid-point of the erosion pocket is available for use.
Folléwing construction activities, both access roads will be
tilled and, if necessary, replanted with vegctation which will
provide a matted root. Impacts to terrestrial vegetation are,
therefore, expected to be minor in magnitude and minimal in

importance.

4.28 As calculated previously, about 375 truck-loads would

be required to accomplish beach construction. Assuming a

20-day period for beach fill, approximately 19 truck-loads

(2%% = 18.8> would arrive at the site in each 8-hour workday,
indicating a truck arriving at the site every 25 minutes

(25 = .42 ). This additional traffic on U.S. Route 23 will
result in a slight increase in the maintenance of this roadway
structure. The actual increment, however, would be immeasurably
small and equivalent to an impact of insignificant magnitude

and importance. Such traffic, combined with other light
equipment necessary for beach construction, will result in
localized and temporary impacts to the shorebird population.
Impacts are considered to be minimal since the activity will
probably last for one month and many miles of adjacent shoreliie

are available for shorebird use.

4.29 The health and safety of local residents and tourists
will be endangered by the increased truck traffic on U.S.
Route 23 and other as-of-yet unidentified routcsleading from
the quarry to the construction site. Due to the relatively
remote character of the site, impacts are cxpected to be

insignificant in magnitude and importance.
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.30 Air quality will be degraded on a localized anc temporary
cale by exhaust emissions from trucks and comstruction equip-
ment. The magnitude of this impact will be minimal. Due to
the relatively unpolluted nature of Presque Isle's air quality

the importance of this impact is considered insignificant.

4.31 The use of light equipment on the beach and the arrival

of a large truck every 25 minutes will certainly increase the
noise lavel at the site. Noise impacts will be moderate in
ragnitude and minimal in significance. The serenity, aesthetic
cuality, and recreation potential associated with the shoreline
will also be degraded due to beach construction. Since
implementation of the proposed project is recommended for the
summer season, the shoreline will probably be in use by beach-
strollers, bathers, fishermen, and other persons seeking outdocr
enjoyment. These factors would be impacted to a discernible
magnitude by beach construction. The importance of this impact,

however, is deemed insignificant.
4.32 Employment would be enhanced insignificantly by this

action aspect, since at least three truck drivers will be

emploved full-time for one month.

Modification of the Shoreline

4.33 The third action aspect is really a result of the first
two. Shoreline modification involves the concept of changing

the current shape of the shoreline by placing a groin and beaci.

fill where there was none previously. This aspect considers
the long-term implications of altering the current nearshore
processes to c¢ffect a change in crosion trends.
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4.34 A natural balance between shore erosion and wccretion
is maintained by the physical laws of littoral transport.

The resultant state of dynamic equilibrium is referred to as
shoreline stability. Prior to the construction of Hammond
Ba* Harbor in 1962-1963, the shoreline between Pond Point and
Hishway Point was, overall, a stable one. Since harbor
construction, shoreline stability in the area has been
disrupted. Thus, the object of the proposed plan is to

mi igate erosion, restore natural accretion trends, and

ul imately re-establish shoreline stability.

4.5 The action aspects of groin construction with artilici:}
fi 1 combine to mitigate harbor-induced erosion. The groin
is necessary to prevent the further transport of littoral

dr ft into the accreting harbor fillet. Without the beach-
fi 1 process, the shoreline north of the proposed groin

wo'ild erode to the extent of providing enough material to

fi 1 the groin through natural processes. An estimated

3,00 cubic yards (2,300 cu m) of material is required to
fill the groin. The additional area of land loss needed

to provide the material is about 9,000 square feet (840 sq m).
This would require (without the beach-fill aspect) an average
re reat of 5 feet (1.5 m) by the contributing 1,800 feet

(50 m) of shoreline. Thus, beach fill will modify the
shhreline in such a way as to save this 9.000 square feet

(840 sq m) of land.

4,36 Impacts resulting from such action are heneficial and
ar» considered to be significant for both shoreline stahility
anl e¢rosion. Accretion will merely be returned to a natural
rate in order to hkalance the e¢rosion. Thus, the shorcline

will not experience net accretion, but will rather bo
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returned to a state of dynamic equilibrium. Impacts to
accretion resulting from shoreline modifications are expected

to be minor.

4.37 The stabilization of the shoreline will have a secondary
beneficial effect on the adjacent benthic habitat. As erosion
abates along the 1,800 feet (550 m) of shoreline north of the
groin, the nearshore benthic region will also become stabilized
to a minimal degree; such limited stabilization is insignificant
in this region. Likewise, benthic organisms will benefit only
insignificantly from modification of the shoreline.

4.38 Currently, shoreline trees, shrubs, and other such
vegetation are falling into the Lake as erosion continues. A
stand of trees lining the shoreline north of the existing
protection structures are threatened by a receding shoreline.
Implementation of the proposed plan and the attending
modifications of the shoreline will serve to protect these
and other vegetation types. Impacts will be discernible in

magnitude and minimal in importance.

4.39 Landowner concern for eroding properties would be
diminished to a certain degree by a workable erosion mitigation
plan. This would result in benefits to those few residents

and owners involved with lands north of the proposed beach fill.
Impacts would be minor in magnitude, but significant in

importance.

4.40 Modification of the shoreline will have conflicting
impacts on the factor of aesthetics. A new beach and the
abatement of erosion will improve the general aesthetics of

the area. However, the existence of a groin in the nearshore
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1 one will be aesthetically displeasing and unnatural. The net

~ifect on areal aesthetics will be a benefit of insignificant

P

egree and magnitude relative to the current existing situation.

) "he improvement, however, cannot be expected to replace the

atural beach beauty which existed prior to harbor construction.

! .4. llecreation will benefit to a discernible degree from the

ew groin and beach area. Sportsmen are expected to utilize

he groin for fishing; the beach area will be excellent for
un-bathing and beach-strolling. Since many miles of such |
horeline do already exist in the area, and in view of the

imited tourism here, the importance of this impact is minimal.

.42 1In anticipation of a much more developed harbor and

oating facility at Hammond Bay Harbor, some of the shoreland

o the north of the harbor was platted for seasonal residential

tructures, Alleviation of the current erosion problem in this

‘hallow bay will allow further expression of the small community

n its growth: more of the shoreland will be suitable for

‘esidential development. Associated impacts will be discernible
n magnitude and moderate in importance. In like manner, land
ise will benefit as would community growth--residential land

:se would be enhanced.

+.3 Property values will most certainly benefit from the
:rosion-mitigation plan. Current shoreland values range from
;0 per front foot, for land that has eroded to a point of
iselessness, to $125 per front foot for good shoreland. About
100 feet (120 m) of lake frontage has eroded to such an cxtent
hat, with the potential for continuing damage, it must be

~onsidered worthless. Another 600 feet (180 m) will probably

-98-

~r - - ~ g — v

b ) SO N i 1Y




face such a demise it the present rates continue for the next
50 years. Beyond this combined 1,000-foot reach (300-m) is
another 800 feet (240 m) which will decline in value but
remain buildable. If erosion is stopped, or even substantially
reduced, values of the land in all three categories will
increase. The possible increases in front-foot value are
assuried to be $100, $50, and $25 for each respective category.
Benetits will be discernible in magnitude and minor in

impor tance. Structures that are currently being threatened

by erosion, such as those shoreward of the existing protection
struc tures and those further back from the eroding shoreline
(e.g., U.S. Route 23), would also benefit to a discernible
degrce by erosion mitigation. Importance values for such

benetits are rated as insignificant.

CONSTRUCTION GUIDLELINES FOR ENVIRONMENTAL PROTECTION

4.44 In accordance with Guide Specifications Civil Works

Construction: Environmental Protection (CE 1300, June 1973)
all ¢mitted water, atmospheric, and noise pollutants will

be i1 compliance with Federal, State and local standards.
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5. ADVERSE ENVIRONMENTAL EFFECTS WHICH CANNOT BE AVOIDED
SHOULD THE PROPOSAL BE IMPLEMENTED

5.01 Most of the impacts expected to accompany the proposed
project are negative. However, the magnitude rating and the
importance values for the most adverse impacts do not exceed
moderate (5) and minimal (2), respectively. On the other
hand, several of the beneficial impacts resulting from the

project have magnitude and importance ratings of significant (6).

5.02 All of the expected adverse impacts will accompany the
construction phase of the project. The rock groin and beach
construction actions will destroy a total of 40,000 square

feet (3,700 sq m) of benthic habitat and organisms. Water
turbidity and quality will be temporarily degraded on a localized
scale. Such impacts will, in turn, affect plankton, aquatic
plants, and fish. Delivery of construction materials will

result in the destruction of about 1,200 square feet (112 sq m)

of terrestrial vegetation.

5.03 The use of trucks and other heavy equipment during
construction will result in impacts due to noise and exhaust
emissions. Approximately 415 truck-loads of materials will

be required for the project, in addition to the light equip-
ment used for rock placement and beach construction. Air
qualitv, birds, noise, and the health and safety of shoreline
residents will be negatively impacted. 1In addition, the
construction activity will result in negative impacts to
shoreline serenity, aesthetics, and recreation for the duration
of construction. Tt is significant tn note that nearly all
expected adverse impacts will not continue after necessary con-

struction activity has ceased.
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6 ALTERNATIVES

6.01 1In reviewing this statement and reflecting upon the pro-
L posed action, certain alternatives will no doubt come to mind

‘ ' concerning the mitigation of shore damage in the Hammond Bay
Harbor vicinity. Alternatives do exist and were given duc
consideration while formulating the project plan. The planning
t ram selected twelve alternatives for special evaluation.

Fich alternative was assessed for its primary beneficial and

alverse effects on environmental quality (EQ) and national

¢zonomic development (NED). Secondary consideration was given
t>» the beneficial and adverse effects of each alternative on i
social well-being (SWB) and regional development (RD). Alterna-
tive plans were categorized as non-structural or structural,

as follows:

Non-Structural Alternatives

1. No action

2. Riparian zone management

Structural Alternatives

3. Modification of navigation structures
Complete removal of navigation structures

Protective beaches

. Nearshore nourishment sites

4
5

6. Feeder beaches
7

8 Continuous armor protection

9. Groins at shoreline damage area

10. Artificially filled groins at shoreline damage area
11. Offshore breakwaters

12. Offshore breakwaters and beach nourishment
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6.02 In reviewing and assessing these alternatives, it is

impo ‘tant that the following facts be considered. The Section
Ill authority states that the Corps of Engineers is authorized
to s' udy and recommend the mitigation of damages attributable
to Foderal navigation works when equitable and in the public
inte "est fully considering the preproject conditions and
tangible and intangible bencefits. This authority is not
inteded to provide mitigation measures of such magnitude as to
approach the extent of protection usually associated with the
deve lopment of regular beach erosion control projects. As part
of tie Section 111 Study of Hammond Bay Harbor, alternatives

to tie proposed action were given individual consideration of
their applicability under the authorization and compatibility
with existing and future economic and environmental factors.
Tabl,> 18 summarizes significant impacts associated with these
alternative plans. Environmental Quality (EQ) and National
Ecoromic Development (NED) are considered as equal national
objectives. Social Well-Being (SWB) and Regional Development

(RD) are secondary objectives under EQ and NED respectively.

6.0 Alternative l: No Action. A 'no-action" alternative is
available for selection under Section 111 of Public Law 90-483.
By taking no action, Federal project expenses are minimized
while a refuge harbor is maintained. Existing shoreline erosion
and accretion trends and property losses would be perpetuated.
Therve would be no mitigation of harbor-induced erosion damage

in the vicinity, and Federal responsibility for damage would
continue. [If 10cal concerns invest capital in shore protection,
loci 1 economic resources would he diminished. Selection of the

no-: ction alternative should be roserved for cases where other
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alternatives are unsuitable environmentally and economically.

‘ 6.04 Enhancement of environmental quality would continue as
accretion areas provide for recreation. Erosion, loss of land
and vegetation, and littoral instability would continue to de-
grade the environment. A "no-action" alternative would perpet-
uate the destruction of beaches, land, vegetation, and submerged
nearshore rocky habitat (by accretion). Continued property
loss and property value decline in areas north of the harbor
would result in owner concern and adverse impacts to social

well-being.

6.05 Alternative 2: Riparian Zone Management. Regulation and

management of shorelands is normally a prerogative reserved to
state and local governments. Traditionally this might include
zoning, subdividion regulation, building codes, ordinances,

permits, acquisition, taxes, condemnation, and evacuation. The

State of Michigan Shorelands Management and Protection Act of
1970, as amended by Act 270, Public Acts of 1974, provides that
until July 1, 1975, all local units of government (cities, vil-
lages, counties, and townships) which are situated along the
shores of the Great Lakes may zone any shoreland and land within
their jurisdiction. The State Water Resources Commission shall
determine if any zoning ordinance which regulates a high risk
area adequately prevents property damage. The Commission had

18 months after the effective date of the Act to prepare a

plan for the use and management of the shorelands. Additionally,
the Commission had 1 year to make an engincering study of the
shoreland to determine (among other things) the high risk areas
and to develop alternatives for the best means of preventing

such erosion. By legislative Act Number 270 of 1974, the ef-
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fective date was delayed to July 1, 1975. The State of Michi-
gan has completed the designation of some high-risk erosion
areas in Presque Isle County, including reaches of about 1,500
feet on either side of Hammond Bay Harbor. No set-back regu-
lations for new construction have yet been set for those
reaches. As of May 1976, no regulatory actions had been taken
by Presque Isle County or by Bearinger Township in furtherance

of the Act.

6.06 The Corps of Engineers has no authority to establish zon-
ing regulations. It may, however, promote the practice of
riparian zone management through such means as establishing
public information and education programs, restricting the con-
struction of shore protection works in navigable waters, and

other non-structural actions.

6.07 Riparian zone management would not reduce the erosion
damage resulting from the harbor structures. It would, however,
decrease the likelihood of property loss and human misfortune.
Careful consideration of the probable effects of private shore
protection works before issuing construction permits would
minimize aggravation of erosion problems by private parties.

By conducting an active public information program about pre-
vailing erosion risks and methods of minimizing losses, the
public is more capable of making intelligent decisions regarding

development of riparian property.

6.08 Alternative 3: Modification of Navigation Structures.

The purpose of modification of the navigation structures is to
climinate or minimize the interference of the harbor with shore-

land processes through redesign. Three possibilities include
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reorientation of breakwaters, a change in the cross-sectional
design of the breakwaters, and removal of some of the structures.
Since the erosional problems are mostly due to the disturbance
of littoral drift patterns, is is likely that the only effect (.
solution would be to either completely reshape the harbor or
remove a large part of the structures. The first alternative
would be of dubious value without extensive pre-construction
model studies, and the second would probably destroy the ser-
viceability of the harbor as a refuge facility. Either would

entail large expenditures of capital.

6.09 Alternative 4: Complete Removal of Navigation Structures.

tomplete removal of the navigation structures would result in
immediate mitigation of harbor-induced erosion north of the
harbor. The large north fillet would begin to erode and con-
tinue to do so until a natural balance and shape is restored.
Harbor utilization would be shifted to the nearest refuge
harbor at Rogers City. Submerged rocky habitat associated
with the navigation structures would be removed, temporarily

destroving benthic organisms at the site.

6.10 Beneficial impacts to social well-being would eventually
result from reductions in erosion damage, property loss, and
owner concern. However, the Hammond Bay Harbor was justified

as a harbor of refuge in the '"chain of harbors" for Lake

Huron. Its removal would affect the genceral safety of boaters
in northwest Lake Huron by significantly increasing the distance
to a small-craft harbor suaitable as a refuge.  Removal should

be based only on a showing of greater public hazard by its

continued existence than by its removal.
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6.11 Alternative 5:  Protective Beaches. When constructed in
areas of erosion, protective beaches are an effective mcans of
reducing erosion. Depending on the quality and quantity of the
beach fill material, erosion can be completely stopped and
provide additional beach areas. Beach fill may be obtained

by using dredge tailings or borrowing from sand pits or land
quarries. The principal adverse impacts are the construction
nuisances. These include interruption of beach availability
and, if required, the presence of heavy earth-moving equipment.
To be effective at Hammond Bay Harbor, the shoreline would have
to be moved far lakeward or large fill quantities would be needed
annually to satisfy the littoral drift potential. Because of
the large quantities of fill required, the costs would exceed

benefits.,

6.12 Protective beaches would result in reduced crosion, a
more stable littoral zone, and specific accretion arcas. Pro-

tective beach construction, however, would result in periodic

localized turbidity and beach damage. Beach organisms such as
amphipods, tubificid worms, insect larvae, and perhaps molluscs
would be destroyed by heavy equipment operation and material
pliacement. The land-fill borrow site used to supply required
materials would be degraded. Reduced erosion damage and
property loss would lessen owner concern. Protective bheachues
would provide recreation and shore-protection areas. Periodic
heach construction activities would be a nuisance, interfere

with secasonal recreation, and disrupt shoreline aesthetics.

6.13 Construction of protective beaches would reduce Federal
shore damage responsibility and the accompanying economic
resources drain while maintaining o retuve harbor,  Moderat.

Federal expenses and annual replenishment costs would b in-

-119-

—¢ wr - ——— - P mme g e e e e e ‘;. - - -




currced.  There would be no net benefit to national economic
development since costs of this alternative exceed expected
benefits. Regional development would benefit from Alternative
#5 in that property loss would be reduced and a refuge harbor

would be maintained.

6.14 Alternative 6: Feeder Beach. The feeder beach concept

is similar to the protective beach concept, except that, in

lieu of distributing material mechanically along the erosion
zone, feeder beaches depend upon wave iction to distribute the
material. A small decrease in relative effectiveness is
expected. Environmentally, this concept would result in impacts
similar to those expected for Alternative #5, but with minimal
construction nuisance. Like the protective beach concept,

feeder beaches will not result in a favorable benefit-cost ratio.

6.15 Alternative 7: Nearshore Nourishment Sites. The near-

shore nourishment concept is analagous to the feeder beach
concept in that material is placed for distribution by littoral
processes to the areas of need. The major difference is that
the feeder material, usually available as a result of maintenance
dredging, would b2 placed in nearshore waters. Effectiveness
would increase as the material is placed in shallower water

but so would the placement costs. Generally, this alternative
is less effective than feeder or protective beaches, and is

not currently feasible at Hammond Bay Harbor since annual
dredging is not accomplished. Environmentally, nearshore
nourishment sites would have minimal adverse impacts. Despite
the low placement costs of this alternative, it has a highly
adverse benefit-cost ratio, especially in view of the lack of

any dredge site nearby.
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. lo Establishment of nearshore nourishment sites would return
littoral stability, reduce crosion and land loss and provide
treas of accretion. Turbidity would be temporarily increased

it the dumping site, and nearshore rocky habitats may be covered
#ith disposed material. Shoreline nourishment would periodically
destroy plankton, fish eggs and larvae, and benthic organisms.
dwners of shoreline property wo.'d be somewhat relieved by
reduced erosicn damage and property loss. Areas of induced
accretion would provide further social benefits in the form

of shore protection and recrcation lands. Periodic nuisances

would result from barge noise, lights, and traffic.

6.17 MNearshore nourishment, like protective and feeder beach
alternatives, would reduce Federal damage responsibility while
maintaining harbor effectiveness. Alternative #7 would require
moderate i'ederal expense plus annual replenishment costs. Net
benefits to national economnic development are not expected since
costs exceed benefits. Regional development would benefit from
reductions in property loss and local economic resources drain,

and maintenance of a refuge harbor.

6.18 Alternative 8: Continunous Armor Protection. The degree
of protection afforded by this alternative is very high. An
adequate design would stop all harbor-induced erosion as well
as any natural erosion. Continuous armor protection would
deprive the littoral stream of its natural input from bluff
crosion; this would cause the erosion problem to move downdrift
and thereby necessitate more protective work,  Shore protection
of this type (such as rip-rap) is generally acsthetically
unattractive or, if desighed to be more attractive, extremely
cxpensive (such as seawalls). Because of the extent of protec-

tion provided by this alternative, the scope approaches that
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of a regular beach erosion control project. Consideration is
warranted primarily by showing that damage 1s wholly caused
by the harbor in the area where protective material would be
placed. In view of the exneptionally high cost of seawalls

further consideration is i.mited to the armor (rip-rap)

. alternative.

6.19 Alternative #8 would eventually eliminate erosion and

loss of land in the study area. However, material demand would
merely shift to downstream shores. necessitating an eventual
continuous belt of armor protection. Material lakeward of such

shore protection would be lost due to scour. The resultant
shoreline would include reduced beach areas, vegetation., and

sandy beach biotic communities. Shore protection would also

o 4easdl S5 LA e oot Tl i gl

limit lake access by animals. Benthic habitat and organisms

TRy

would be destroyed during armor construction. Eventual elimi-

nation of erosion damage and property loss would benefit

community well-being. However, shoreline alterations resulting

(e, 2ad 30

from this alternative would reduce available recreation beach ;
and lake access. The personal safety of boaters attempting
shore landing would be jeopardized. Continuous shore protection i
would threaten the area's shoreline aesthetics and attractive-

ness.

6.20 Construction of continuous shoreline armor would be 1

extremely expensive. Such action would mitigate all erosion and
eliminate Federal shore damage responsibility. Costs to the
Federal government would exceed accrued benefits. Alternative 1
#8, while eventually eliminating property loss due to erosion,
would also reduce beach attractiveness and recreation potential.

Regional development would not suffer significantly, since

harbor utilization would continue.

~ E
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6.21  Alternative 9: Groins at Shoreline Damage Area. The

constroction ot proins ontails excavation at selected sites,
tollowed by placement of various-sized stone. The shore pro-
tection vonstructed privately just north of the harbor has
operated much like a short groin. The beach to the immediate
north has been nearly stabilized following its construction, and
the erosion hazard to the north was substantially mitigated.
Lrosion continued to the south between the shore protection and
the fillet and was probably actually aggravated. 1If carcfully
desipned, a single groin placed near the first signs of crosion
north of the harbor would probably substantial!ly reduce crosion
to the north over the long term, since some time would be
required for the groin to impound enough material to slow the
transport rate.

H.22 Installation of a groin at the shore damage area would
roduce localized erosicn, land loss, and bluff sloughing.
Groins provide increased rocky habitat and, eventually, allow
pockets of littoral material to accrete. Construction activities
would destroy benthic organisms at the groin site. Reductions
in erosion damage and property loss associated with groin
construction would relicve owner concern. Groins, however,
threaten shoreline aesthetics, lTimit access to the Take, and

present personal salety hazards,

6.723 Alternative #9 would reduce Federal shore damape respon-
sibility while maintaining a refuge harbor. tegrional development
would benefit from Federally-financed groin construction by the

reduction of property loss and shore protection requirements.
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. 6.24 Alternative 10: Artificially-Filled Groins at Shoreline
; Damage Area. This alternative would be more effective than
! unfilled groins. The added effect comes by artificially placing

H fill material adjacent to the groin. It resembles, therefore,
\ the protective beach concept with the groias inserted to

eliminate replenicshment requirements.

6.25 This plan would replace the eroded sand beach, effectively
reduce shoreline erosion in the damage area, and limit con-

struction nuisance to a one-time occurrence in an isolated area.

lhese factors combine to indicate Alternative #10 as most
satisfactory to the interests of environmental quality.
Installing a groin and filling a 450-foot (140 m) reach of
eroded beach provides the maximum benefits without exceeding
Section 111 authority and is economically justifiable. Alter-
native #10 has been designated as the plan best suited for

national economic development.

6.26 This alternative constitutes the proposed plan and has
been described in detail in Section 1 of this statement. Impacts
associated with the project are presented in detail in Section

4, Impacts of the Proposed Action.

6.27 Alternative 11: Offshore Breakwaters. Offshore hreak-

waters would dissipate wave energy prior to its incidence upon
the beach. Erosion would continue until the area between the
breakwaters and the water's edge built up to a stable bottom
profile and a protective beach formed. Extended offshore
breakwaters would provide local protection in excess of that
provided for in the scope of Section 111 and would additionally

be so expensive as to make their construction prohibitive.
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6.28 Offshore breakwaters would reduce erosion, loss of land,

and bluff sloughing while providing increased nearshore rocky

3 g

habitat and areas of accretion. Additional shore protection
: would eventually be required, as erosion problems are merely

shifted downstieam. Littoral stability would be reduced by

offshore breakwaters, as would open water. Benthic organisms
would be destroyed at the site during breakwater construction.
\s with other alternatives, reductions in erosion damage and
property loss would alleviate owner concern. Social well-being
would be adversely affected with breakwater construction as

it threatens shoreline aesthetics and reduces navigation safety.

h.29 Tederal shore damage responsibility would be reduced under
Alternative #11, but extreme Federal expenses would result in

10 net benefits to natural economic development. Regional
development would benefit from Federally-financed offshore
breakwater construction by reducing property loss and shore

protection requirements.

6.30 Alternative 12: Offshore Breakwaters and Beach Nourish-

ment. Offshore breakwaters and annual beach nourishment would
accomplish all of that stated in Alternative #11, but more
rapidly. Nourishment would establish a stab! *“ttom profile
and a protective beach sooner than if equilibriim developed

From materials derived from bluff ecrosion.

6.0 Alternative #12 is expected to produce ¢t fects similar
to Alternatives 7 and #11,  Offshore breakwaters combined
with nearshore nourishment would result in mitigation of
crosion damage caused by the navigation structures. The

nourishment would serve to alleviate the erosion downdrift
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.of the structures. Extreme federal costs would result in no

net benefits to national economic development.

Selection of the NED and EQ Plans

6.32 Consideration of the aforementioned alternatives was requirced

in the selection of two semi-final plans: one which would
provide the greatest net benefits to the nation's economic
development (designated as the NED Plan); and a second
alternative that would result in the greatest net benefit: to
environmental quality (the EQ Plan). To facilitate an unler-
standing of the process involved in such selection, Table 19

presents comparative ratings of the 12 alternative plans.

6.33 In this process, each alternative was rated on a sliding
scale based on the degree of acceptability assigned for b)th

primary and secondary accounts. Ratings were determined

from the previous discussions in this section and from Tasle 18,

Assessment of Impacts Associated With Alternative Plans. The
rating scale used in all cases ranged from onc (1) to ter (10)
where a rating of "1" indicates the highest degree of

acceptability.

.34 The NED Plan. Bold numerals were used in Table 19 :o
denote those ratings of highest acceptability (1, 2, and 3).
Based on both primary and secondary accounts, two alterna:ive
plans are designed as potential NED Plans: Alternative 9,
Groins at the Shoreline: and Alternative 10, Artificiall- -
Filled Groins. Over sixty percent of the maximum benefit
available accrues from preventing the loss of land and a7 sre-
ciation of market values. For this reason, mitigation «c 1cmes
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that minimize future erosion produce the largest benefits. An
unfilled groin would effectively stop erosion at some future

! date after continuing crosion had filled the groin. An

) estimated 3,000 cubic yards (2,300 cu m) of material is required
to fill the groin. The additional area of land loss necded to
provide the material is about 9,000 square feet (840 m). This
would require an average of 5 feet (1.5 m) of retreat in the
contributing 1,800 feet (550 m) of shoreline. Since intallation
of a groin and refilling a 450-~foot (137-m) reach of eroded
beach would effectively mitigate harbor-caused erosion, would
provide the maximum benefits without exceeding Section 111

f authoritv, and is economically justifiable, a filled groin

(Alternative 10) is designated as the NED Plan.

6.35 The EQ Plan. Two plans surfaced as potential EQ

projects: Alternative 9 and Alternative 10. Two factors J

received special attention in rating plans in the environmental

quality account. These were the degree of stability expected
and the extent of damage to the natural setting associated with
the plan. A single untilled groin would be favored were it

not for the ecrosion that would continue until the groin filled
sufficiently to limit the erosion rate. The concern over
artificially filling a groin stems from several factors. Among
these are the destruction of submerged rocky environments,
construct ion nuisances accompanying distribution of the fill,
and a potential change in the character of beach material.
Since continued rapid erosion of the shorcline is considered

to be environmentally damaging, an artificially-filled groin
has been selected as the EQ plan provided that certain features
are incorporated into the design and planning (identified in

Section 1 as mitigation actions).
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Plan Selection

6.3 The general philosophy of this study presumes that if
the matural shoreline trends have been affected by the harbor
structures sufficiently to cause environmental deterioration,
then a structural plan of mitigation is preferable to doing

nothing so long as it is not, in itself, detrimental.

6.37 Since the preferred NED and EQ plans are identical,

the alternative of installing a groin and providing fill to
satisfy i*s immediate demands (Alternative #10) is recommended.
The constraints proposed by the LQ plan as conditions of
acceptance are considered to be reasonable design constraints.

Although they mav affect the cost-cffectiveness of the pian,

the benefit-cost ratio remains high.




7. RELATIONSHIP BETWEEN SHORT-TERM USES OF MAN'S ENVIRONMENT
AND THE MAINTENANCE AND ENHANCEMENT OF LONC-TERM
PRODUCTIVITY

7.01 The pruposed plan to mitipate erosion attributable to

the navigation structures at Hammond Bay Harbor will result in o
more stabitized shoreline, a reduction in shoreline recession,
and an iuproved capacity for desirable communitv grow:th. The
future short-term uses of the project area are expected to he
similar to current seasonal residential and recreational
utilization. The reduction of harbor-induced erosion will not
narrow the range of beneficial uses of the area. 1In fact,
residential and recreational usage will directly benefit from

the shoreline stabilization expected from the proposed project.

7.02 Existing shoreline residential arcas will become
increasingly more popular over the long-term, as the population
continues to increase and emphasize leisurelv [ife-stvle:.
Enlightened maintenance of Lake Huron's shoreline and associated
riparian tracts, if accomplished now, will result in an improved
environment for tuture generations. Preseontly, larver trees

ana other vegetation are falline into the Lake, private property
and structures are being threatened, and shoreline residents

are suffering undue concern and financial burdens. This

condition will be improved as a result of the projoect.
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. " TRREVERS IBLE AND IRRETRIEVABLE COMMITMENT OF RESOLRCINS
WHICH WOULD BE INVOLVED IN THE PROPOSED ACTION SHOULD

! LB IMPLIMENTIS

.01 The drretrievable use of resources for the proposed action
include the commitment of time, manpower, money, petroleum—hascd
fuels, and groin and beach fill construction materials such as

rock and gravel.

B3.02 The petroleum-based fuels to be utilized in the
construction phase of the proposed action constitute an
irreversible commitment of limited hydrocarbon resources.
likewise, the time, manpower, and meney required for the
project are limited resources that, once committed, will not
be retricvable. Natural resources that will be irreversibly
committed if the project is implemented include about 300 cubic

vards (230 cu m) of rock groin material and about 3,000 cubic

vitrds (2,300 cu m) of beach till material. Cultural resources
such as archaeological and historical sites will not be

committed.

3.03 About 3,000 square feet (280 sq m) ot natural benthic
habitat at the site of groin construction will be permanently
: lost. Fill placement will change the character of the

nearshore benthic region covering about 37,7000 square feet

L. (3,400 sq m) for some time; nowever, recovery to a natural
F3a state will occur. Riparian tracts and associated lands,
N although affected by the proposced project, will not be

' irrcversibly committed to anv specific land usc.
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i, COORDINATION, COMMENTS AND RESPONSE

Coordination with the Public and Other Agenc ies

1.01 Public Participation. The objective of public
involvement in Section 111 studies is to insure that these
studics respond to public needs and preferences to the maximum
sxtent possible, within the bounds of local, state, and federal
proprams. In the course of preparing this environmental
statement, various people familiar with the environmental

setting at Hammond Bay were contacted; most were officials

s local and state government agencices,

7.02 A public workshop was held in Rogers ity on September
l6, 1976, for the purpose of providing information and
clarification of policy concerning Section 111 studies at
Hammond Bay. Discussions included details of the Section 111
studies authority, the planning process, the crosion damage
quant ification procedure, and of the methodology of impact
assessment . The workshop also provided the public and all
interested parties with an opportunity to express their view-
points, ask questions, and raise issues bearing on the crosion

problem.  Approximately 15 persons attended the workshop and

a great deal of information was exchanged. One letter of
comment was subsequently received, and that letter and the
Corps' reply are shown on pages B-27 through P-30 in Appen-

dix B.

.03 Government Apency Coonrdination.  Several Tocal covernment
agencies were contacted and consulted repardins the erocjon
problem and cnvironmental sectting near Hammond Bav Kefu- e
Harbor. The Presque Isle County Road Commigsion Office
supplied information on I'.S. Route 23 and nresent threars “rom

crosion.  The Countv bqualization Department, Repister 7 Doeds,
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and tt.e County Recorder provided information on land ownership
and p-esent worth in the vicinity of the harbor. The County
Building and Zoning Commission was contacted for information
wn current land usage and building regulations for the
iffected area. The County Clerk and the Presque Isle County
Historical Museum furnished detailed maps and historical

information on Rogers City and Presque Isle County.

9.04 State agencies were consulted on a variety of subjects.
Michigan's Jepartment of Natural Resources (DNR) supplied
invaluable information on fish and fishery activities in the
vicinity of the harbor. The time of year for project imple-
mentation was designated based on DNR Fisheries Division infor-
mation, and will minimize adverse impacts to local fish
populations. Michigan's History Division, the State Historic
Preservation Officer, and the State Archaeologist were
consulted regarding potential impacts to cultural, archa‘ological
or historical factors resulting from the project. The S:ate
Department of Agriculture supplied detailed climate data for

the study area.

9.05 Several federal agencies supplied basic informatich
without which the study could not have been accomplished.
Detailed a:trial photographs were supplied by the EROS Data
Center and the Department of Agriculture, ASCS. The National
Oceanic an. Atmospheric Administration cupplied climate ijata d
and inform tion on fish species of Lake Huron. The
fnvironmen 11 Protection Agency furnished data on air anl
sediment ¢ ality for Hammond Bay Harbor and vicinity. 1.e

Creat Lake  Fisheries laboratory of the Fish and Wildlif -

Service proovided detailed information on local ecology «ad

=133~
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water quality for the area. The National Park Service (Keeper
of the National Register) and the Advisory Council on Historic
Preservation were consulted about potenrial impacts to
historic and cultural resources in the vicinity of proposed
construction. Copies of relevant correspondence are presented

in Appendix B.

9.6 Other pertinent data and infecrmation were also collected
from the Fish and Wildlife Service, various

agencies in the City of Lansing, and from the University of
Michigan. Consultations were held with representatives of

the Coastal Engineering Research Center, Corps of Engineers,

concerning erosion problems of the area.

Environmental Statement Deliveries

9.97 Agencies and Officials. Copies of the Draft Environment. |

Impact Statement were sent to the United States Senators

and Representatives, the State Covernor, concerned Federal
and State agencies and local governments, interested private
organizations, and concerned citizens. The Draft Statement
was also mailed in response to all requests. The addresses
of the requesting citizens or agencies were noted and these
interested parties also received a copy of the Final

Environmental Statement.

9.08 The Draft and Final Environmental Statements have been

sent to the following agencies and of ficials:

Advicory Council on Historic Preservation

Bearinger Township
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t Federal Power Commission
| Great Lakes Area National Park Service
Grecat Lakes Basin Commission

: Michigan Area Council of Governments

Michigan Department of Agriculture/Weather Service
Michigan Department of Commerce

Michigan Department of Natural Resources i
Michigan Department of Public Health

Michigan Department of State Highways and Transportation

Michigan Historical Commission
-0ffice of the Planning Coordinator
National Marine Fisheries
Presque Isle County
~-Building and Zoning Commission
-Equalization Department
-llistorical Muscum
-noad Commission Oftice
State of Michigan, State Archaeologist
State of Michigan, State Conservationist
State of Michigan, State Historic Preservation
Coordinator
U.S. Department of Agriculture
~-Forest Service
-Soil Conservation Service

U.S. Department of Commerce
-Niational! Marine Fisheries Service
-National Oceanic & Atmospheric Administration

U.S. Department of Health, Education & Welfare
U.S. bDepartment of Housing & Urban Development

U.S. Department of the Interior
-Burcau of Outdoor Recreation
-Fish and Wildlife Service
-Fish and Wildlite Survey, Great Lakes
Fisheries Laboratory
-li.S. Geological Survey
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U.S. Department of the Interior (National Park
, Service for Investigations of Historical,
Archacological, and Palcontological Resources)

: U.S. Department of Transportation
~-Federal Highway Administration
! -U.S. Coast Guarc

U.S. Environmental Protection Agency

Water Resources Council

'.09 Citizen Groups. The Draft and Final Environmental

itatements have also bheen sent to the following groups:

Advisory Council for Environmental Quality
Federated Garden Club of Michigan

Michigan Audubon Society

Michigan Par<s Association

Michigan Unified Conservation Clubs
National Resources Defense Council

Presque Isle County Chamber of Commerce
Sierra Club, Huron Valley Group

Sierra Club, Midwest Representative

West Michigan Environmental Actions Council

West Michigan Shoreline Protection Association

; ‘omments and Response !

s .10 The followingAcomment/rospnnsv scetion addresses pertinent ?‘
. ‘omments and suggestions submitted by interested agencics,

sroups, and citizens. In total, 14 replies to the Draft Environ- !
. nental Statement were received. Copies of these replic- are

'; presented in Appendix C.
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'EDERAL AGENCIES

Advisory Council on Historic Preservation

1. Comment: Pursuant to our responsibilities under
cction 102(2)(C) of the National Environmental Policy Act of
969 and the Council's "Procedures for the Protection of Historic
nd Cultural Properties' (36 C.F.R.; Part 800), we have
determined that your draft environmental statement appears
adequate concerning our area of interest, and we have no

further comments to make.

U.S. Department of Agriculture - Soil Conservation Service

1. Comment: We have reviewed the draft environmental

statemert and do not have anv comments.

U.S. Department of Commerce - The Assistant Secretary
for Science and Technology

1. Comment: The enclosed comments from the National Oceanic
and Atmospheric Administration (NOAA) are forwarded for your

consideration.

U.S. Department of Commercec - NOAA, Environmental Data
Service (EDS)

1. Comment:  Storm winds play an important role in <shore
crosion.  The environmental statement states (p. 93) thot rhe
"dircction, mapnitude, and duration of Lake Huron storee beoae

t

. . . oo . . .
considerable int laence on share crosion, The o limate Tiag i,
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iowever, fails to give information on winds and storms in the
iwroject area. The environmental statement would be enhanced if
lata on storm direction, magnitude, and duration were included,

X 15 well as information on the direction and strength of associatcd

storm winds.

Climatological data are available from the National Climatic

Center, Asheville, North Carolina, 28801.

Response: As indicated in the climate section, prevailing
winds at Hammond Bay are from the northwest and blow predominantlv
in the offshore direction. Net wind transport of sands is there-
fore into the drift zone. Moreover, because of the abundant
vegetative cover and dominance of large sediment particles on the
beach, the amount of wind transport is slight. At Hammond Bay,
wave and current forces are the prime cause of erosion. Localized
storms, of course, are one of the gencrators of these forces, and
paragraph 2.08 has been expanded to reflect the occurrence and

Frequency of these phenomena in the area. Distant storms (i.e.,

itorms remote from the area) also play an important role in the
reneration of these forces at Hammond Bay. 1n determining erosion,
wwever, factors of relevant importance are the site-specific
1wydraulic energy statistics as affected by all generators.
. Reference is made to the U.S. ARMY CORPS OF ENGINEERS SECTION 111
\ JETAILED PROJECT REPORT (DPR) ON SHORE DAMAGE AT HAMMOND BAY HARBOR,
MICHIGAN for a thorough presentation of these data. The conclusion
. »f this report was that the southerly component of prevailing
5:' hydraulic energy results in the transport of littoral materials
! into the harbor, and that the presence of the navigation structures

negates transport out of the harbor, regardless of the direction

. and source of the energy-inducing forces.




V.8, Department ol Commerce - NOAA, Environmental Research

Laboratories

!. Comment: Placement of a rock groin supplemented by a

teach fill appears to be an inexpensive way to mitigate shore

camage caused by the harbor structures.

Analysis of ongoing shore processes in the Hammond Bay
i rea neglects the role of currents. In the vicinity of Hammond
lay, the most effective waves are from easterly directions due
to the longest fetch. Littoral currents generated by easterly
v inds are from the south to the north. In the bay, however, an
inti-clockwise eddy current exists which sweeps the shore and
1oves the eroded sediment from north to south towards the harbor
structures. Construction of the groin will deflect part of the
current from the shore and will shift the location of the eddy
»lightly to the north. For this reason, potential of the
«rosion will be shifted north and, depending on the effective-
1ess of present shore protection structures, it may or may not
cevelop erosion. A small clockwise eddy will form on the south
. ide of the proposed groin causing minor erosion just south of

rhe groin.

The main purpose of the beach fill is fast restoration of
. roded sand beach. It will not diminish the erosion potential
urther north. Shoreline erosion at any particular location is
complex phenomenon; however, in most cases, it does not depend
n location of deposition. Therefore, assumption is not correct
hat without the proposed beach fill the shoreline north of the
roposed groin would erode to the extent of praviding ennugh
naterial to fill the groin through natural processes (paragrapi
4.35). It appears that erosion nocth of the proposed boach fijl

will remain the same with or without the fill and, as st ted .h
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~#ill depend mainly on the efficiency of existing protection

structures.

Response: Approximately 1,200 feet north of Hammond
Jay Harbor, there presently exists a shore protection structure
that was privately constructed. Since its placement, it has
perated much like a short groin. Moreover, there is visual
vidence that this structure has served to mitigate erosion
lamage along a short stretch of the beach to the immediate

wrth. South of this structure, however, erosion has continued.

the proposed plan deals with the placement of a more substantial
:roin near the point where the first signs of erosion occur

north of the harbor. It is felt that a properly designed groin
at this point would, like the existing structure, substantially
reduce erosion to the north, but would have more far reaching
mitigative effects. There is admittedly some risk concerning

the possibility of newly induced erosion to the immediate south.
Sediments between the navigation structures and the new ;roin
#ill likely undergo some redistribution, the end result being
some new stabilized state. Further changes beyond this redistri-

sution are not expected.

Recent visits to Hammond Bay Harbhor visually attest to the
natural buildup of a sand fillet immediately north of the
1forementioned privately constructed shore protective structure,
Hence, if no artificial fill were provided as planned, crosion
to the north of the new groin would surely continue until a
stabilized fillet had evolved. Thus, the statement in para-

graph 4.35 to that effect would appear to be correct.

- 140~
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U.S. Department of Health, Education, and Welfare

‘ 1. Comment: We have reviewed the Draft Environmental
Impact Statement for the above project. To our knowledge, and
based upon the information provided, this project will not
impact to any significant degree on the health, education or

! . welfare of the population.

U.S. Department of the Interior

1. Comment: We have reviewed the document and conclu e
that it adequately considers those areas within our jurisdi tion

and expertise. We offer the following comment and suggesti:n

for your consideration.

2. Comment: Additional information could be provided to

berter describe the fish species found in the immediate vic nity
of the proposed work area. For instance, Table 12, page 68
impl{: 2 that all fish species listed were recorded in the
vicinicy of Hammond Bay Harbor. This list, which was compiled
by the Michigan Water Resources Commission, includes "Represent.i-
tive Important Species" from large geographical zones. In this
case, Hammond Bay Harbor would be within geographical zone 2

as described in the Commission's list. Zone 2 includes north-

ern Lake Michigan as well as northern Lake Huron. Some species
in the list may not be found in the immediate work area planned
for the harbor. Atlantic salmon, brook trout and sauger, for
example, are not found commonly in the area as listed and should
be removed from the list. Specific sampling of fish species

1t the site would provide the most accurate list of species

likely to be impacted by groin construction.
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Response:  Atlantic salmon, brook trout, and sauger

“.uve been removed from the list in Tabhle 12. Also, the scienti:i

fame tor rainbow smelt was in error and has been corrected.
octnote has been added ©o the table to reflect the fact that
he Michigan Water Resource Commission iisting has been modi-
ied as per your suggestion. Regarding the suggestion for
pecific sampling of tish species, reference is made to a copv
w2t the correspondence received trom the Michigan Department o
vatural Resources (DNR) concerning Hammond Bay {isheries (-

Appendix B, page b=25). It is to be ncted that. prior to oo«

mplementation of the proposed action, the U.S. Corps of Frpin

ill consult with the Michigan DNR, U.S. Fish and Wildlif«
wervice, and other concerned agencies ana officlals regarding

his matter.

U.S. Department of Transportation - i.oderal

stration

. Comment: The dratt EIS for the nitivation op ..
lamage attributed to the Federal navigation structures o
ammond Bay Harbor, Michigan has been revicwed and we houe
omments regarding the improvement. Thee ciatement aceqrateo
addresses the possible effects this improvement may have on

Us-23, & Federal-aid route,

U.S. Department of Transportation - »rited States Coa-t

Guard

(59T

l. Comment: The Draft Environmental Inmgract Staverert,

referenced above, has been reviewed by tho vrice oad

time we offer no comments,

.-
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U.S. Environmental Protection Agency - Region V

l. Comment: In general, we have no major objections to
he proposed action and believe the EIS is adequate. We offer

he following comments for your consideration.

2. Comment: 1t would be helpful to indicate in the Final
IS the extent that high lake levels have contributed to the
nereased erosion north of the harbor and their affect on the

outherly drift component.

Response: 1If it were not for the occurrence of high
ake levels in Lake Huron over the past several years, erosion
;orth of Hammond Bay Harbor would have been minimal. The lower
horeline levels are predominantly characterized by cobbles,
ravel-sized rock, and hardpan clay--all of which are moderatc'
esistant to the erosive forces typically prevailing in the
rodable sand materials, on the other hand, predominate at the
tigher shoreline levels. Though well covered with vegetatien
and thercfore less subject to wind transport, these sand materiad
are not invulnerable to wave attack. The primary ingredient
is for the lake ievel to be sufficiently Liegh vnourh for woav
runup to reach these sands, thereby rendering the materials as
candidates to become part of the littoral strceam.  Such beiog
the case and if the navigation structures were not present,
sand movement to and from the shore wouid be balanced, and Llen.
term net erosion would be unlikely. But the presence of the
harbor interferes with this balance by restricting, during
times of northerly drift, the sand supplv needed by the shoreline
to the immediate north.  Thus, high lake lTovels ot Hammend Bas

contribute to littoral drift and make shoreline ercsion
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massuredly possible. Erosion becomes certain, however, with

he presence of the harbor structures.

3. Comment: We have classified our comments on the

iroject as LO (lack of objection) and on the EIS as category

I (adequate). The date and classification of our comments wif.

e published in the Federal Register in accordance with our

ipency's responsibility to review other Agencies' projects.

Jo appreciate the opportunity to review such a well-prepared

ratt EIS.,

R .
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YEATE S AGENCTHES

Michigan Department ot Natural Resources

Comment:  We have reviewed the draft environmental
Literent for the proposed mitigation of shore damage at Hammonrd
sy Harbor,  We tind the statement yencraliy acceptable in
icope and content.

2. Comment:  The attached analysis prepared by our Office
f Program Review and Project Clearance vepresents the Depart-
nent's views on this proposal. We feel the long term effects
f the placement of a groin and ill mav have cventual effects
m the shoreline to the north which lics between this site
md Pond Point. These possible effects should be eveluated in
nore detail.  The remainder of the comments deal with consider: -
Pions of public access, revegetation and corrections in the

LexXt.

The environmental statement, for the most part, adequatel:
md comprehensively describes the mitigation project and
issociated impacts. However, therc arc portions of the documer t

hich need additional information and corrections.

We do not tfeel that the statement thorougphly asses:es the
ossible impact of the proin on shorcline problem, just north
i the groin and fill site. It is indicated that crosion vill
wooabated along 1,500 feet ol shareline sabject to crosion
wrth of the groin placement (page 91, 4.20). 1t is not clear
rom the information provided that the jroposed greoin and fitl

vill not eventually transfer the mor viticel shoreline erosion
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doblems: to that arca between the proin and Pond Point.  This
wssibitity should be more extensively examined in the final
statement.  Since there is a possiblility that the groin and
ill may bring only short term relief from erosion problems,
‘ffects on existing yroins in similar situations along the
reat Lakes shores should be evaluated and reported in the

itatement.,

Response:  Reference is made to the 1.5, ARMY CORPS

) ENGINEERS SECTTON 111 DETAILED PROJECT REPORT (DPR) ON
JHORE DAMAGE AT HAMMOND BAY HARBOR, MICHICGAN for the analvsis
vhich led to the selection of the proposed plan addressecd
werein.  The analysis indicates that current shoreline eresion
wotween Pond Point and the intended site for the groin will
e abated if the proposed plan is implemented. Expected
‘ffects in this reach are elaborated upon in paragraph 4. 33
through 4.43 of this document. Additional discussion is
ilso provided in the response to Comment “1 of the U.5. Depart-
nent of Commerce - NOAA, Environmental Research Laboratorices.
{t is to be noted that the designated length (i.e., 1,500 fcet)
»f the subject shoreline stretch was in error in the Dratt
statement and has been changed to 1,800 feet.

3. Comment:  page 11, paragraph 2-=Is the acceess propert
ww in public ownership, or can it hcecome publically owned

yrovide limited fishing access?

Response: This question is addressed in Appendin B

1y

pages B-27 through B-30.
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+. Comment: Page 11, paragraph 3--The clean up should
nelude mulching and revegetation with plant materials which
A1l provide a matted root (such as willows or red osier dog-

ood) to protect further crosion.

o Response: Paragraph 3 has been revised to reflect

g [aeaponse grap

3 his suggested recommendation. Also, paragraph 4.27 on page

3

X 4 has been similarly revised. Prior to implementing the
roposed plan, decisions as to the necessityv of replanting the

i iweess road areas with certain plant species will be made in

3 ‘onsultation with the Michigan Department of Naturial Resources

3 imd any other interested agencies or officials.

4

J

G 5. Comment: Page 14, Section 1.19--Somc mention should

1 ~omment &

3 w made of the negative aesthetic impact of the groin. Tt is

¥ ot likely that the beauty of a groin will replace the natural

-

2 each beauty which existed prior to 19673,

Response:  Acsthetic dmpacts associated with the

¥

’ resence of the groin and i1l are discussed in paragraph

240 on page 97.

6. Comment: Atlantic salmon (Salmeo salar) is not a
. ~ 1 . v 3 3 . 1 H
ommon species. Tt was introduced into Take Huron, but is no

longer being stocked there.

. Rainbow smelt (Osmerus esperlantus) should be corrected to

f'r read (Osmerus mordax) .

- ooEL R
-

by We would also sugpest that the subspecics Tisting ot |
: )
. “vitreun” and Uprisoum ) respectively on ogallove and eonecr :

-7 be dropped. Also, sauper is not comien in bake Michipan.

R
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Response:  Revisions have been made to Table 12 in
ceordance with vour comment as well as with Comment #2 put

aorth by the L.S. bepartment ot the Interior.

7. Comment:  Page 69, Sccetion 2.86--It is indicated in
his paragraph that rainbow trour make upstream runs in Seproerns
wer and October and, after spawning, return downstream in Moy
md June. Actually, Michigan rainbow trout are primarily
pring spawners, running upstream April throuph early Mav to
ipawn. [t should be noted, howewver, that some f{ish do make

all runs,

Response:  Paragraph 2086 hos heon revised te refioo

he suggested claritication.

8. Comment: Page 75, Section 2.92-=The 1irth senten
should read "Lake Huron's'™, rather than "Lake Michican's'",
sport fisheries. Also, in the last sentence on that page,
it
y

ifter 1967, add "and lake trout in the earty <",

Response: Paragraph 2.92 hoas been revised accordine

9. Comment: Page 85, Section 4.04--1n this paragraph,
:uch factors as commercial and indusiviatl oo desirable
cegional growth, community cobesion, «t. ., arv sisted as

mvironmental factors. These are not cnvivenmenta: tactors,

ut rather, economical factors.

Response:  The factors refoerred to ju the dast soate o

Ioparagraph 2,05 are o omixture attribuio . whicth b it
dther sociocconomic or cultnaral reoo e I RSN YN
ateporics arc part ot the b o et e e wen
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oneress oas directed by Section 102 (€Y of the National

v ironmental Policy Act:

"oLoLall agencies of the Federal Government shall
include in cevery recommendat ion or report on
proposats tor legistation and other major Yederal
actions significantly afrecting the quality of
the human environment (emphasis added), o detailed
statement bv the responsible of ticial on (i) the
environmental impact ot the proposed action,..."

In context, theretfore, the human environment must i e lade
the phvsical, chemical, biological, sociocconemic and cu turid
categories.  The attributes ot the e categories are thus

snvironment.al tactors,

10, Comment s Page 87, Scctien 5.04%--Rejativie to groins,
it is stated in this paragraph that the smothered benthi
habitat is a verv small portion of the existing bonthic

haobitat and the adverse impact s cspecied to he aasicni i

his mav or mav not be true of the Taree coale bahitats owe v

it could be quite significant on the Too o boood Foarthe v s
the last sentence ot this paragraph, 0 i otated that w oo
cravels and cobbloes are subjected v tia S R O T S

is conspicuously devoid of animals.  This i wirouna.  Suci are.a.

ire normally quite rich in aquat i Y

Response:  Paragraph 4,09 Lo becn ceviaed according i

LT, Comment:  Page Y2, Section 4o i--1t Ts o ain ment ione

in this paragraph that the wave-washod and gy owver=strewn

section of the littoral zone is charoactoevistro o o coeveid o
orpanisms.  As previously mentioned, oo o o oot
S A
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Response: Paragraph 4.23 has been appropriately

‘evised.

12, Comment: Page 93, Section 4.26~~The last sentence
should be rewritten to read, "Any adverse impacts, should
hey ccour, would most likely he of low magnitude and not ot

significant degree to harm the local fauna'.

Response: The last sentence ot paragraph 4.26 has

wen rewritten as suggested.

13. Comment: Page 119, Scction 6.12--This paragraph

ihould specify the type of aquatic organisms whirh could be

ost as the result of this operation.

Regponse:  Beach organisms such as amphipods, worrs,
‘nsect larvae, and perhaps molluscs are the tvper ¢l arganion
‘hat would be lost as a result of heavy equipment operation
md material placement activities associated with the aiterna-
ive of establishing protective heaches. This information bas

wen incorporated into paragraph 6.12.

1. Comment: A biological inventerw o tioe o o shoesty

incltuded. Small special environments are seatiercd slong

lichigan beaches. Many have been identobiod el e o0 i g
irticles and papers. Others arce bFoown b Doo s o e ot

fowever, no complete inventory hics ever ooy mori R
theretore, unless references are ava bt P B
tifected site, the reader has no b Sl ‘ g

f the communities present without inver:
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Response: Two general ficld reconnaisance survovs by
qualified biologists from the staf!l of the consultant were poer- |
vormed in the winter and summer of 19/6. No special or extra-
ordinary species distributional natterns were roted.  The on-
vironmental setting was similiar te the shoreline arcas for
at least a mile either way along the coast {rom the harbor.

A literature search did not reveal anv pertinent reports des-

cribing this area as unique, such as scen in the ceolecical

inventory report on pages B-22A thru B-220C.

2. Comment: US-23 is only about 130 feet {rom the !
impacted arca. Discussion of adverse impacts due Lo the use
ot trucks and other heavy equipment during construction should
include the negative impact on the condition of the highway
and the resulting increased maintenance cost to Michipan
taxpayers.,

Response: Paragraphs 4.12 and .78 on jawes 88 and

Y4, respectively, have been appropriately cxpanded to inelade
the suggested discussion. Moreover, ratings have been added
to the impact matrix (Table 17, "Structurcs” row of columns
I and 2), thus adding to the summary rizhi-loand e totom
totals.

3. Comment:  Concentration ot truce~ and construction i

equipment on a Michigan trunkline may reduce notorist satety.

This problem should be addressed.

Response:  The impact associated with motorist saici

is addressed in paragraphs 40173 and 4020 ot rorn i el

Fil!l construction activities, reape
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4. Comment:  No reference is made to the possibility
that the results of this action 2ay protect UsS-03 aeainst tuture
andernining, Jue to shoreline crosion., If this possibility

exists, it should be included as o positive Impact,

_R_osronse: Paragraph 4.4%3 has neen sliyitly modified

to reflect this positive impact

5. Comment: Total destroved terrestrial veoctation and

benthic habitat is commendab iy cmalblo e o it ional
Aarca receiving observable environmental jfnpacts shonld slso

he estimated.

Response:  Other than tne shoreline e et inga ew
the zone of advers: intlaence (discussed in Sooti 0 Do e
ctner additional area is expected Lo teceive ooy

covironmental impa.ts,

6. Comment: ii. - 2.1 1t would be oo appropriote o
state that 7 potertial fmpacts have been ddent it fed, sine
classitication of  mpacts varies amons invoctforar oy d
there mav be unide titied impacto inveleod, win o 0 cpe 1

number is o piven, thev shounld he Tisted.,

Response:  The it conlbenee G0 o 0oy o b

beon changed as s oested,

7. Comment:  op. 17 ol The wot
Without the Projo i rathor Tenethy coraidonin F
of the project.  Forhaps part ot the mat oo o IR VR

porated inte an appendis.




Response: The content of each Svetien of this Stateme
is but one of several wayvs in which required intformation mipht
have been presented. Incorporating part of the Section 2
material inte an appendix would have bFeon anotier way o
accomplishing the same. In either case, the spirit and intent

1,

i

of the Statement would be identical. Jlenco, o do as sugpeste

would not be a cost-effective measure.

8. Comment: This section contains numerons techniea)
errors, some of which we have repeatodis Dlentiticd o previes
U.s. Army Corps of Engineer Impact Statements orepared by
Tetra Tech, Incorporated, but which continue to appear.  Ar
example of such an error is the appearan.e in Tabhle 15 or '
necked Pheasant" rather than "Ring-necked Pheasant.' e
suggest that Tetra Tech, lncorporated -~orrect it files as it

revises the Environmental Statement.

Response: The Long-necked Pheasant (Phiasiais
torquatus) has been deleted from Tahle 17 and veriloeed - igh

the Ring-necked Pheasant (Phasianus colchicus:.

9. Comment: Some of the tables are drocrtet

least have misleading titles. For examplo, Table 10 "Iadieeno:
Tree Species of Michigan" lists only R0 < TR :
"Plant Species Recorded tor the Northe oo i, - Ciehie ot
Lower Peninsula' also lists only 30 specics, il beach plants.
These should have titles revised to refloet what the Tists

actually represent.

Response: As noted in paragrvap S ari. et

species are indigenous to Michivgan, A N TS S G
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! n Table 10, Also, parapraph 2.76 states that the listing in
‘ able 11 is a partial listing onlv. Hence, the word "Selected"

qs been introduced into the title ot cach table.

‘ 10, Comment: pp. 103 = 115 Tabic 1% was o! veryv little
e in evaluating the project. Tt should be remodeled or

emoved.

Response: Table 18 is intended to provide o compara-

tive summary of the significant impacts ssociated with propo..

roject and each considered alternative. An alteratives dis-
»lay of impacts is a requirement of Principles qind Standards

for Water and Related Land Resources by the Water 2esour.es

ouncil.
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SPPLZENS

Mr. and Mrs. Joseph Muser

1. Comment: We have read the environmental impact study
in regard to the shoreline protective works which the Corps
of Engineers is proposing to build on Hammond Bay, as indicated
in the project study we have sufferred considerable damage to
our property due to erosion since the refuge Harbor was built
and have had to spend a large amount of money so that we wouldn't
‘ompletlv lose our property.

2. Comment: It appears to us that the proposed constric-—
tion of the wall will cause further cresion to our property
unless the shereline is strengthened and the wall is extended

further in the lake.

Response: Construction of a groin and the placement
't 3,000 cubic yards of fill as per Figure 2 will not cause
‘urther e¢rosion to the north. Rather, the groin will impede

he passage of littoral material from the northerly shoreline

o the harbor where it would likely remain trapped.  The beach
“ill will eliminate any accretion demand which the groin by
itself would have for northerly shoreline material., Hence,
the combination of groin and fill would result in protection
to that part of the shoreline defined in Plate 1 as the zone
f adverse influence. Further strengthening of the shoreline
should not be necessarv,nor should there be any need to ot on.

the proposed groin wall beyond the planned 100 Teot .
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3. Comment: secondly the construction of the wall will
mdoubtly interfere with the normal use of our cottage and
nay cause damage since we have the nearest building and have

aad the most danage trees - vall - etcetera.

Response: Implementation of the proposed plan is
mticipated to require about one month of shoreline construction
vork.  Moreover, it is expected that this work will be a one~
ime-only activity. The expected impacts associated with groin
construction and beach fill placement have been discussed in

ome detail on pages 86-90 and 90-95, respectively. As noted,

he activity will temporarily interfere with certain coastline
cereational pastimes such as beach strolling, bathing, and
cvrhaps fishing. Construction traffic and noises will likely

e of some disturbance to those close hy, and the aesthetic
cauty of the area will be temporarily degraded. However,

hese construction activities will ultimately lead to mitigation

-t ongoing shoreline erosion north of the proposed groin. Of

ourse, residents in this area will be the ones to substantially

encefit from this result. Temporarily localized disturbances

uch as those mentioned above would,therefore,appear to be

‘orth the trade.
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Al °x Kress

l. Comment: I have thoroughly read thru the comprehensive and
erlighteninz Environmental Statement, issued by your Corns, on

tt » Mitigation at the Hammond Bay Refuge Harbor. As a professional
et vineer, I am in complete accord with the proposals contained in
ycar report to mitigate the damage already sustained, to prevent

ac Jitional damages from occuring to the shoreline in the subject
airca.

As shown in your report, we have, as individuals, donc all thot
W can to protect our shoreline from further erosion. However, i
we do not receive the aid, as outlined in your Statement, we fear
wl 1t the elements may wreak, in time to come. Our wooden plank
scawall could very conceivably be destroyed. 1t has been installed
at a considerable personal expenditure of funds.

[ would like to go on record, at the meeting becing held this

ceming Thursday, as being 1007 in favor of the Corps recommenda-
tons outlined in their Statement.

Response: Your review and comments are sincerely appreciated.
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GLOSSARY

accretion - natural accretion is the gradual build-up of land
over a long period of time solely by the action of the
forces of nature, on a BEACH by deposition of water- or
air-borne material. Artificial accretion is a similar
build-up of land by reason of an act of man, such as the
accretion formed by a groin, breakwater, or beach fill

deposited by mechanical means.

agriculture and undeveloped lands - this type of shoreland oo
includes croplands, pasturelands, and all vacant and

undeveloped lands except forests and wooded areas.

algae - primitive aquatic plants, either onc- or multi-colled,
capable of photosynthesis. These plants are a source of
food for the higher forms of life and, like all nlants,

put oxygen into the water.

alluvial deposit - sediment (sand, silt or detrital material?

deposited in place by the action of streams.

artificial nourishment - the process of rebuilding o+ hoach b
the replenishment of beach materials by artificial means

such as the deposition of dredge spail,

artificial beach - an area of the shoreland that has been
artificially modified by man through the placement o
structures, by filling, or by dredging so that the

original natural shoreline no longer exists.
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, backshore - that zone of the shore or beach that lies landward
of the foreshore which is usually dry and only affected

by wave action generated by severe storms.

beach - a shoreland zone of unconsolidated material that
extends landward from the shoreline to the place where
there is a marked change in material or physiographic
form or to the line of permanent vegetation. The lake- v

ward limit of a beach includes the foreshore and back-

shore.

; beach erosion - the carrying away of beach materials by wave
4 action, tidal currents, or littoral currents, or by winds.
bearh width - the horizontal dimension of the beach as
measured normal to the shoreline.
benthos - the group of organisms which comprise the aquatic
1 bottom community.

biota - animal and plant life of a stream or other water body.

bluff - a high, steep bank of cliff, especially beside a body

of water.

BOD - an abbreviation for biochemical oxygen demand which is
the quantity of oxygen consumed in the biochemical
" oxidation of organic matter in a specific time, at a

specified temperature.

LTS
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breakwater - a structure for breaking the force of waves to
protect craft anchored in a harbor or to protect a beach
from erosion. An cffshore barrier may be cither an
artificial structure or a natural formation. Sometimes

t is connected at one, or both, ends with the shore.

e

coastal area - the land and sea area bordering the shoreline.

coast line - (1) technically, the line that forms the boundary
between the coast and the shore; (2) commonly, the line

that forms the boundary between the land and the water.

COD - an abbreviation for chemical oxygen demand. This term
is a measure of oxygen consuming capacity of organic

and inorganic matter present in water or wastewater.

coliform - a group of bacteria which includes all aerobic and
facultative anaerobic gram-negative bacilli that ferment

lactose with the production of gas.

commercial - this tvpe of shoreland use generally includes
buildings, parking areas and other lands directlv related
to retail and wholesale trade and business and pretessional
services.,  Examples of commercial land uses are stores,
gas stations, motels, marinas, professional building.,

and restaurants.

ontour - (1) a line connecting the points, on a land or
submarine surface, that have the same elevation; () in
topographic or hydrographic work, a line connecting ail

points of equal clevation above or below a datum pianc,

|'l"*
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conventional pollutants - phenols, phosphorous, nitrogen, iron,
oil and grease, solids and heavy metals other than

mercury.

current, coastal - one of the offshore currents flowing
generally parallel to the shore line with a relatively
uniform velocity (as compared to the littoral currents).
They are not related genetically to distribution of mass

in lake waters (or local eddies), and wind-driven currents.

current, littoral - the nearshore currents primarily due to

wave action, e.g., Longshore curients and Rip currents.

downdrift - the predominant direction of movement of littoral

materials.

dredge spoil - material removed from the bottom of a lake or

river by a process known as dredging. .

drift - (1) the speed at which a current runs; (2) also,
floating material deposited on a beach (driftwood); (3)
a deposit of a continental ice sheet, as a drumlin; (4)

sometimes used as an abbreviation of littoral drift.

dunes - ridges, mounds or hills of loose, windblown material,
usually sand. Stable dunes are those which are covered
with vegetation and generally not readily susceptible to
crosion by wind or water runoff. lnstable dunes are¢ those
which are bare of vegetation and subject to movement or

erosion by both wind and water.
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ecology - the study of organisms in relation to their

environment.

environmental areas - areas of the shorelands both upland and
offshore, which provide habitat for fish, wildlife ard
other aquatic life, contain unique populations of flora

and fauna, or are otherwise ecologically significant.

environmental impact - a word used to express the extent or

severity of an environmental effect.

erosion - the wearing away of the land by the action of wind,
water, gravity or a combination thereof. Shoreland
erosion on the Great Lakes is most often a result of a
combination of (a) wind driving waves beating upon the

shore and forming littoral currents, and (5) high water

levels.

fecal coliform - portion of the coliform group present in the
feces of warm-blooded animals, which produces gas from

o
lactose at 44.5 C.

feeder beach - an artificial beach formed by the deposition
of imported sediments on the shoreline for the purpose of

supplying materials into the littoral stream.

foreshore - that zone of the shore or bheach lying landward of

the shoreline which is usually wet and directly affected

bv all wave action,

forest —= an association dominated by treess aoaall e b
as owoody plants over (0 meters in heichin .
-1 6K-
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"reeboard - the additional height of a structure above design
high water level to prevent overflow. Also, at a given

‘ time the vertical distance between the water level and

! the top of the structure. On a ship, the distance from

i

]

:

{ the water line to main deck or gunwale.
|

abion - a specifically designed basket or box of corrosion
resistant wire used to hold rock and other coarse agyre-
gate. Gabions may be locked together to form groins,
. seawalls, revetments, deflectors, breakwaters and other
protective structures for erosion control. Their
flexible construction permits minor adjustments of

alignment resulting from undercutting, filling and settling.

-eomorphology - that branch of both physiography and geology
which deals with the form of the earth, the general
configuration of its surface, and the changes that take

f place in the evolution of land forms.

ireat Lakes Region - the boundary of the Great Lakes Basin

defined by selected county lines for statistical data

availability and economic analysis.

groin - a shore protective structure (built usually perpendi-
cular to the shoreline) to trap littoral drift or retard
erosion of the shore. 1t is narrow in width and its
length may vary from less thin one hundred to several

hundred feet (extending from a point landward of the

shoreline out into the water). Groins may be classified
permeable or impermeable and may be manufactured of wood,
~-169-
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concrete or steel. fmpermeable groins have o solid o
nearly solid structure. Permcable groins contain
' openings of sufficient size to permit passage of large

. quantitites cf littoral drift.

.
1
' gt undwater - water in the pores and crevices of the earth's
mantle rock which has entered it as rain percolating down
e from the ground surface.
' h: rbor - an area of water along the shoreline which affords
shelter to commercial and recreational water craft. Tt
mayv have been formed naturally or artificially, or by the
artiticial improvement of a natural shore feature. Harbors
may be classified as commercial harbors or harbors-of-
refuge. Commercial harbors are deep-draft harbors
designed primarily for overseas or domestic vessels
engaged in waterborne commerce. Harbors-of-refuge are
small harbors along the shores of the Great Lakes located
between commercial harbors and designed mainly to be
place of refuge for small recreational craft during storms.
h eh water line - in strictness, the intersection of the prane
of mean high water with the shore. The shoreline
delineated on the nautical charts of the Coast and
Geodetic Survey is an anproximation of the mean high
waterline.
he pper dredpge - a vessel equipped with two drag and suct ion
pipes to "vacuum" the water tloor and with hopper bing
tao store the dredged material which will tinally he
’ pumped into a dispoual area,
1
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ir pact matrix - an array of numerical values in prescribed
) form which quantify the impact of the action aspects

(columns) upon certain environmental factors (rows).

i ‘dustrial - this type of land use includes all industrial
buildings, parking areas, adjacent yards and landscaped
grounds. Included are warehousing, mining and other
extractive industries, manufacturing industries, steel

mills, private utilities and railroad facilities.

T

jetty - this term is used synonymously with groins on ocean
sea coasts and are designed to prevent shoaling by littoral
materials in channels. They are often constructed at
the mouth of a river or tidal inlet to help deepen and

stabilize the channel.

lovee - a dike or embankment for the protection of land from

(ladhe e A

inundation.

ittoral - pertains to the shore, either or both the shoreland

) and shore waters and nearshore bottom of a lake.

ittoral deposits - Jldeposits of littoral dritt.

ittoral drift - the bottom materials moved in the littoral

zone under the influence of waves and current. Direction

of movement or "transport' f littoral materials depends
[ }

upon wind and wiave direction.,
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littoral transport - the movement of material along the

shore in the littoral zone by waves and currents.

' low water datum - an approximation to the plane of mean low

water that has been adopted as a standard reference plane.

marsh - a tract of soft, wet or periodically inundated land,
generally treeless and usually characterized by grasses

and other low growth.

monitoring program - an investigation before, during and

after a project to study effects.

mooring facility - a4 place where a ship is fastened.

nodal-zone - an area at which the predominant direction of the

littoral transport changes.

non-structural measures - the management, utilization or
control of water and related shorelands without structural

development to achieve a desired goal or objective.

Recommendat ions for non-structural measures for the
shorelands of the Great Lakes in this study will often
applv most reasonablv to undeveloped portions of the

shorelands.,

ottshore - in beach terminology, the comparatively tlat zene
of variable vidth, extending from the breaker zone to the

seaward edge of the continental shelf.

pier - a structure extending out into the water from the :hore
. to serve as a landing place, a recreational facility or to X

form a channel rather than afford shoreland protecticn.
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pile - a long, slender piece of wood, concrete, or metal
to be driven or jetted into the earth or sea bed to

serve as a support or protection.

. pile, sheet - a pile with a generally flat cross-section to be
driven into the ground or sca bed and meshed or inter- i
locked with like members to form a diaphragm, wall, or

bulkhead.

plain - a low-lying, relatively flat shoreland which extends

several hundred feet landward from the shoreline.

plankton - drifting organisms, usually microscopic, floating

or weakly swimming in a body of water.

pollutant - matter in the environment that exceeds established
levels of tolerance set by man for his health, comfort

and well-being,.

profile, beach - the intersection of the ground surface with a

vertical plane; may extend from the top of the dune line

to the seaward limit of sand movement.

public buildings and related lands - this shoreland use includes

all buildings and related grounds belonging to public or

. quasipublic agencies, govermments, or organizations. This
v would encompass medical facilities, educational

“n facilities, religious institutions, govermmental

LI administration and service buildings, military installations,

water and sewage treatment plants, and airports.
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pumpout station ~ a temporary dock where a connection is made

between land and dredge pipes; a booster pump may be used.

recreation and other urban public use space - this shorelaad
use contains all designated public outdoor recreation
lands and associated facilities, Privately owned outdoor
recreation lands, such as golf courses, tennis clubs,
amusement parks, and race tracks are included. Cemetaries

have been placed in this category as well.

residential - residential shoreland use has been defined to
include four or more single or multi-family dwelling
units adjacent to each other. Also included within this
category are churches, elementary schools, small neighbor-
hood parks, and small isolated commercial buildings, such
as a neighborhood grocery store, within the boundarics of

the residential area.

revetment - a facing of stone, concrete, etc., built to p~otect
a scarp, embankment, or shore structure against erosion

by the wave action or currents.

riparian -~ one who owns land on the bank of a natural water-

course or body of water.

riparian right - the right of an owner of land bordering on a

stream or lake to have access to, and ause of, the store

and water. The usce of this water is restricted to 1ip-
arian landowners, and the right is automatic, not created
by use mr forfeited through disusce.
a
’
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“iprap - a layer, facing, or protcective mound of stones
randomly placed to prevent crosion, scour, or

' sloughing of a structure or embankment; also the ston:

. so used.

rubble-mound structure - a mound of random-shaped and
random-placed stones protected with a cover layer of
selected stones or specially shaped concrete armor units.
(Armor units in primary cover layer may be placed in

orderly manner or dumped at random).

run-up - the rush of water up a structure on the breaking of
a wave. The amount of run-up is the vertical height

above still water level that the rush of water reaches.

scientific nomenclature - scientific nomenclature of animals

requires (1) that each species and genus found in the

world shall have a name that is independent of change,

such as pertains to common names used in many languages;

(2) that each species and genus shall have separate rames

duplicated by none which refer to some other species or

genus; and (3) that different names shall not be app icable
. to any one species or genus. The following is a breakdown

. of Categories of Higher Rank than Species and Genus:

; Kingdom
. Phylum
irr Class

. Order
s
. Family
, - Tribe
b4 H Genus
A
~ Species
a0y

-175-




Referencing the above, a glossary of fish

families follows:

o lamily Acipenseridae - the sturgeon family, consisting of

temperate water fishes in the northern hemisphere.

Members of this family are of great commercial and

. sportfishing value.

‘amily Catostomidae - a family which is composed of small {ish

commonly called suckers. Members of this family are

bottom feeders and are important food sources for larger

fish.

‘amily Clupeidae - the herring family. Members of this farily
live in large lakes and sluggish areas of large river:.
Most feed on plankton. Fresh water species have littie
commercial value but play an important role in the diet
of many gamefishes. The gizzard shad and the alewife are

prominent Great Lakes species.

‘amily Cottidae - a family of fish consisting of sculpins ¢nd

related forms. Most of the species of this family are
marine, however, a few freshwater species exist, all of

which are relatively small.

‘amily Cyprinidae - the minnow family. Certain members of this
family have adapated to living in diverse environment:1
conditions, Some minnows require water with a high
dissolved oxygen content; others, such as the carp, ¢ n
live almost anywhere. The cyprinids are omnivorous
feeders. Smaller members of this family are importan as

food tish for larger fish.
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lamily Gadidae ~ the codfish family which includes some of

the most valuable food fishes, such as burbot of Lake

Mighican.

.amily Osmeridae - the family of the true smelt. These are

small inshore cold-water fishes in the northern hemisphere.

_‘amily Percidae - the perch family. This family includes the

yellow perch and the walleye, both important economically

in commercial and recreational fisheries.

‘amily Percopsidae - the troutperch. The troutperch live in

shoal water of the Great Lakes and some larger inland

lakes. They are important as food for gamefish,

‘amily Salmonidae - the salmon family. The Salmon, trout, and

whitefish make up this family of fish. The salmonids live
in streams and cold-water lakes and require higher

concentrations of oxygen and lower water temperatures than
most families. They are very important economically both

in commercial and recreational fisheries.

seawall - a structure separating land and water areas primarily
designed to prevent erosion and other damage due to

wave action.

seiche - a periodic, rapid, and often violent fluctuation or
oscillation of the water level of a lake most often caused
by winds and barometric pressure. A seiche often occurs
after a prolonged period of strong winds from the same

direction which causes the water of a lake to pile up on

=177~
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its windswept side. Seiches can cause fluctuations in
water levels of up to eight feet which may result in
serious flooding of, or damage to, the adjacent shore-

lands.

shoal - a place where water is shallow, sometimes created by
a sandbar, in the shipping channels, created by deposition

of eroded material.

shore - a strip of land bordering any body of water. A shore

of unconsolidated materials is usually called a beach.

shorelands - those lands, waters, and lands beneath the waters
in close proximity to the shoreline of the Great Lakes.
Included, for the purposes of the study, are uplands
extending one-halt mile landward of the shoreline and
bottomlands and waters extending two miles lakeward of

the shoreline.

shorelines - the line forming the intersection of the water
with the shore. This line, of course, will vary depending

upon the water levels of the Great Lakes.

shoreline protection - structural measures designed for place-
ment along the shore to relieve erosion and flooding
damages. Examples of structural measures are protective

beaches, seawalls, groins and revetments.

-170-

b - -




shore type - the character of the shoreland immediately
adjacent to the shoreline based upon the physical features
of height, composition and erodibility. Shoretypes used

in this study are low plain, high bluff, low bluff, high

dune, wetlands, and artificial.

slope - the degree of inclination to the horizontal. Usually
expressed as a ratio, such as 1:25 or 1 on 25, indicating
1 unit rise in 25 units of horizontal distance; or in a
decimal fraction (0.04); degree-, (2O 18'); or percent

(47). It is sometimes described by such adjectives as:

steep, moderate, gentle, mild or flat,

stil? water level - the elevation of the surface of the water

if all wave action were to cease.

substrate - any substance used as nutrient by a microorganism.

tide ~ the periodic rising and falling of the water that
results from the gravitational attraction of the moon

and sun acting on the rotating carth.

topography - the configuration of a surface inciuding its

relief, the posicion of its streams, roads, buildings, etc.

turbidity - condition of water causcd by the presence of
suspended matter, resulting in the scattering and

absorption of light rays.
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witer quality - the chemical, physical, and biological
characteristics of water with respect to its suitability

for a partcicular purpose.

vive - a ridge, deformation, or undulation of the surface of

a liquid.
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SECTION 111
ENVIRONMENTAL STATEMENT

MITIGATION OF SHORE DAMAGE ATTRIBUTED
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APPENDIX A
ECONOMIC DATA

It is recommended that a project be authorized for mitigation
of shore damages attributable to Federal navigation works at

Hammond Bay Harbor, Michigan, to construct a groin and refill
an eroded beach pocket as a means of improvement as described

in the Section 111 Detailed Project Report. 1If this project is

accepted, costs of all installation, operation, and maintenance
are to be under Section 111 authority and will be a Federal

‘responsibility with no conditions required for local operation.

COSTS

Table 1 summarizes the estimated cost of an artificially-filled
groin at Hammond Bay Harbor. Allowances for mobilization,
overhead, and contingencies have been included. About 150
lincar feet of rock groin are required, costing $100 per foot.
Additionally, 3,000 cubic yards of imported sand and gravel

fill are required to fully mitigate the harbor-caused erosion

at a cost of about $5 per cubic yard. Allowing for site cleanup,
mobilization costs, real estate acquisition, overhead, and con-
tingencies brings the total capital cost estimate to $60,400
based on 1976 dollars. This is equivalent to an annualized cost
of $4,000 (based on 6-3/87 intercst over a S0 year project bile)

which when summed with expected periodic inspection and roatine

maintenance costs of $3,000 per year results in a total annual

cost of $§7,000.
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!
: TABLE 1. SUMMARY OF COSTS FOR HAMMOND BAY HARBOR EROSION
‘ MITIGATION PROJECT
|
‘ FIRST  ANNUAL
‘ COST ITEM COST COST
Cost of constructing rock groin,
150 lin ft @ $100/ft..v.eeuiuunn... Cheree e $15,000
Sand and gravel fill (imported),
] 3,000 cu vd @ S57CU YA et in i e nnnnnnnnns $15,000
Site cleanup...... Cheeeaeee ettt et $ 1,000
Mobilization COSES..tu vt iiiinnnnnerenrnenonnns $ 3,000
Subtotal ., ... it eiernnnnn $34,000
Contingencies (15Z)......... ... . cvuiuvon v, S 5,100
Subtotal....eeveeennennnn $39,100
Engineering and Design............... ceeesas. $15,100
. Supervision and Administration..... et $ 3,800
; Real LEstate Acquisition...... e e § 2,500
Total.... ....... oo 560,400 $4,300%
.
_(
‘ Periodic Inspection & Mainteninee ..o oo i i $3,000
Y.
. Total Annual CoslSeean i e e vnnen 57,000
S *Total First Cost annualized at 6-3/8% over 50 years.
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BENEFITS

Beach erosion control benefits were evaluated according to the
procedure cutlined in EM 1120-2-108 to assess (1) benefits
from prevention of damage, (2) benefits from enhancement of
property values, and (3) recreational benefits. Table 2

summarizes the expected benefits of the proposed project.

A survey of land values of lakefront property was made.

Based upon estimates by local realtors, county equalization
officials, and various private citizens, it was concluded that
lakefront property north of Hammond Bay Harbor varies in value
from nearly zero for unusable land to about $125 for prime
property. Values are generally set on a front-foot basis.

The range of values for buildable property is generally
narrow, ranging between $100 and $125. Land subject to high

erosion faces the greatest prospect of losing its value.

At least one lot which lies immediately beyond the worst
erosion area is in this category. If the State of Michi zan
proceeds with its plans to establish minimum building se back
regulations, and the present erosion rate remains unchec ed,
a strip 300 to 500 feet wide may become unbuildable. TIf
cerosion is halted it is unlikely that setback requiremen s
would be large enough to influence the value. Assuming 1
minimum usable lot depth of 100 feet, the value per squa ‘e
foot is about $1.25. The usable depth is what is left after

deducting beach and unbnuildable sethack areas.

There are, at most, three structures presently located along
the shoreline which would face significant danger if present

erosion rates were to continue for 50 years. Eventuallw all

A-3
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TABLE 2. SUMMARY OF ANNUAL BENEFITS FOR HAMMOND
BAY HARBOR EROSION MITIGATION PROJECT

BENEFIT

Prevention of land

loss

Prevention of damage
to development
Roadways

Structures

Recreation

TOTAL

ANNUAL DOLLAR
BENEFIT

$ 7,900

$1,700
S 100

S nil

59,700




would have to be moved or abandoned if erosion were not reduce. .

The cost of moving an average single-family dwelling is esti-
mated to be about $10,000. At least one other house has been

removed to another location since harbor construction.

U.S. Route 23, a two lanc highway, fronts the lake on both
sides of the harbor. The highway lies within 100 feet of the
eroded bluff =t one point. If the present erosion rate at
that point were to continue, the highway would be threatened
within 20 years. This would then require either expensive
protective work or relocation of the highway. Since the
highway is straight in this location, relocation worid eatail

either the introduction of a hazardous curve or extensive

realignment. The cost of a new roadbed and paving is estimate .

to be about $350,000 per mile. It is assumcd that realignment

would require at least 1/2 mile of new roadway.

Benefits from structural damage prevention are broken into two
groups: (a) loss of land, and (b) damage to development.
About 6,300 square feet of land are lost annually within the
range of influence of the harbor. It is believed that the
proposed project could save this land. At $1.25 per square
foot, this benefit would amount to $7,900 annually. Duc to
normal wear and ageing, the pavement of the endangered road-
ways will have to be replaced even if the threat of erosion
were stopped. The cost of grading and easement are estimated
as hulf the roadway cost. So the benefit from saving 1/2 mile
of roadway is estimated as about $87,000 over the life of the

project. The roalway section would begin to washout i1 abont

twenty years based on the present rate of erosion. The averap .

annual benel it {rom prevention ol damages 1o U.S. Highway 23

e e e el o e
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would be $1,700, based on an interest rate of 6 3/87%. This

is less than the cost of extensive bank protection to save

the existing roadway. The total cost of not having to remove
the three structures is estimated at $30,000. However, it is
estimated these structureg will not have to be moved until
somewhere near the end of the 50-year project life if the pres-
ent rate of erosion continues. The average annual benefit from

the prevention of the removal of the structures would be $100.

Benefits would also result in enhancement of property values.
About 400 feet of lake frontage has eroded to such an extent
that, with the potential for continuing damage, it must be
considered worthless. Another 600 feet will probable face such
a demise if the present rates continue for the next 59 years.
Beyond this combined 1,000 foot reach is another 800 foot
reach which will decline in value but remain buidable. If
erosion is stopped, or even substantially reduced, all «f this
frontage can be saved. However, it is felt that land e1 hance-
ment benefits from prevention of this loss of lake frontage
is already fully taken into account under the previousl: dis-
cussed loss of land benefit category. Therefore, no laid en-

hancement benefits are claimed.

The population of Bearinger Township is so small, even on a
seasonal basis, and sandy beaches are so abundant that the
production of additional recreational beach is expected to
have a very small and localized value. Most of this value
would be reflected in land appreciation values already con-
sidered above. Therefore, no additional recreational benefit

is monetized. As shown in Table 2, the annual worth of the

benefits amounts to about $21,000.

Hivn iy




There arve various intangible benefits on which a dollar value
cannot be placed. These include general aesthetics and the
alleviation of homeowners' concern that their property is

slowly shrinking in value with no apparent solution as slowly
their lands wash into the Lake. The intangible benefits at
Hammond Bay Harbor are not considered to be significant compared

to other benefits.

COMPARISON OF COSTS AND BENEFITS

The annual cost of the proposed project is estimated at $7,000.
The annual worth of the benefits for a 50-year project period
are $9,700. The ratio of annual benefits to costs is 1.4,
which indicates that the proposed project is economically

justified.
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CHICAGO. ILLINO!S 50509

December 12, 1975

Mr. Frark Gerard

Tetra Tech

630 North Rosemead Boulevard
Pasadena, California 91107

Dear Mr. Gerard:
As you requested in our telephone conversation of 11 December 1975, 1
have enclosed copies of the latest sediment guality surveys for <he
following harbors:

Frankfort, Michigan

Manistee, Michigan

Hammond Bay, Michigan
I hope this data is helpful to you in your Section 11l ercsion studies.

Sincerely yours,

L2 Coveaoem

Anthony G.\é zlauskas

Enclosures as
stated
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Dear Colonol Havs:
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e i RO mecs 22 April 1976

PABADENA CaLFORNA $.07
TELEPHONE (313) 4489-0400

Michigan Department of State
Michigan History Division
Administrative Publications
Research and Historic Sites
208 North Capitol Avenue
Lansing, Michigan 48918

Attention: James E. Fitting
State Archaeologist

Dear Mr. Fitting:

Our organization is preparing three Environmental Impact Statements
under contract with the U.S. Army Corps of Engineers.

Within each EIS there will be a section concerning existing environ-
mental conditions. We would therefore appreciate any archaeological
data you could supply with respect to shoreline sites:

(1) along the Lake Michigan shoreline in the vicinity

of Frankfort and Manistee Harbors; and

(2) along the Lake Huron shoreline in the vicinity of

Hammond Bay Refuge Harbor.

We are also interested in determining if any archaeological surveys
have been conducted in these areas of interest and if so, by whom and
the results thereof.

I1f you should have any questions regarding our inquiries, please don't
hesitate to call me at (213) 449-6400.

Thanking you in advance,

’: ‘ / . ‘~ _ —-
,'/'; BRVEN J ‘/ ._/_'/' /// . G\ ,{',_’.'/-
James F. La Morte, III

Environmental Engineer
Engineering Division

JFL:st
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TETRA TECH, INC.
€30 NORTH ROBEMEAD BLVO.

sasaceua Cauromma nio7 23 April 1976

Francis T. Mayo

Regional Administrator

Region V

Environmental Protection Agency
1 N. Wacker Drive

Chicago, IL 60606

Dear Mr. Mayo:

Our organization is preparing three Environmental Impact Statements
under contract with the U.S. Army Corps of Engineers. The scope of
work involves mitigation of shore damage attributed to Federal Navi-
gation Structures at Manistee (Manistee County) and Frankfort (Benzie
County) Harbors, and Hammond Bay Refuge (Presque Isle County) Harbor,
Michigan.

Studies have uncovered no detailed air quality data for the three
sites under consideration. A more general evaluation of air quality
would be enhanced with the addition of EPA data. We therefore request
such information on the air quality characteristics of Region V;
specifically Benzie, Manistee, and Presque Isle Counties. Such
information should include priority ratings for the respective areas.

Please respond to us at the following address:
Tetra Tech, Inc. i
630 North Rosemead Boulevard
Pasadena, CA 91107

Attention: James F. La Morte, III

Sincerely,

Jamus T datinie, i

James F. La Morte, III
Environmental Engineer
Engineering Division

JFL:st
!
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MAY 0 ¢ 1976

- Mr. James F. La Morte, III

4 Envirommental Engineer
Tetra Tech., Inc.
630 North Rosemead Boulevard
Pasadena, California 91107

Dear Mr. La Morte:

This is in reply to your letter of April 23, 1976, to our Region V
office.

There are only two monitoring sites for the area of your concern.

Both sites are located in Manistee County and are operated bv the Michi-
gan Department of Natural Resources. The locations of the monitors

are as follows:

233180001F01 -

Sewage Treatment Plant,Manistee
U

233200001F01 -
Filer City Road and 25th Street, Manistee County

The summary of data below is for suspended particulate and is in units

of ug/m3.
Year Num. obs. Max obs. Arith. Mean i
233180001F01 - 1974 40 161 71 4
1975 26 137 66 ]
4
233200001F01 - 1974 40 126 47 i
1975 24 97 48

The Counties of Manistee, Benzie, and Presque Isle are located in AQCR
126 which is priority III for suspended particulate, sulfur dioxide,
carbon monoxide, and oxidants.

If you have need of more information please call Mr. Stephen Goranson




-2=

of our Air Surveillance Branch at (312) 353-1447.

Sincerely yours,

/i
‘  Doendl L
' Christopher Mr. Tﬁ;:?A;;;;::;r

Surveillance and Analysis Division




TETRA TECH, INC.

@30 NORTH NOSEMEAD BLVD.
ANA . CALSORMNA 31107

TELERMONE (313, 4<3. 0400 26 April 1976

Martha M. Bigelow

Director, Michigan History Division
and

State Historic Preservation Officer
3423 North Logan Street

Lansing, Michigan 48918

Dear Ms. Bigelow:

Qur organization is preparing three Environmental Impact Statements
under contract with the U.S. Army Corps of Engineers. The scope of
work involves mitigation of shore damage attributed to Federal
Navigation Structures at Manistee (Manistee County) and Frankfort
(Benzie County) Harbors and Hammond Bay Refuge Harbor (Presque Isle
County), Michigan.

We have consulted the National Register of Historic Places listed in
the 10 February 1976 issue of the Federal Register and its 6 April
supplement. The following properties are identified for the counties
in which studies are being conducted:

Benzonia City -— MILLS COMMUNITY HOUSE,
MILLS COTTAGE
891 Michigan Avenue

Manistee City -_ FIRST CONGREGATIONAL CHURCH
412 South Fourth Street

- OUR SAVIOR'S EVANGELICAL
LUTHERAN CHURCH (DANISH
LUTHERAN CHURCH)
300 Walnut Street

-— RAMSDELL THEATRE
101 Maple Street

Presque Isle City -~ OLD PRESQUE ISLE LIGHTHOUSE
Off State Route 405

B-9
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Would you please review the Register to verify that all historical
sites have been properly identified. Your response should be directed
to:

TETRA TECH, INC.
630 North Rosemead Boulevard
Pasadena, CA 91107

TERETRror

Attention: James F. La Morte

Thanking you in advance,

Jomer F o 277

James F. La Morte, III
Environmental Engineer
Engineering Division

JFL:st

B~10
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May 24, 1976
MICHIGAN HISTORY DIVISI

ADMINISTRATION, ARCHIVES,
HISTORIC SITES, AND PUBLICAY
3423 N. Logan Street
$17-373-0810

STATE MUSEUM
505 N. Washington Avenue
$517-373-0515

Mr. J. F. LaMorte, III
Engineering Division

Tetra Tech, Inc.

630 North Rosemead Blvd.
Pasadena, California 91107

Dear Sir:

Our staff has reviewed the areas proposed for U.S. Army Corps of Engineers
operations as delineated in your letter of April 26, 1976, and offers the
following comments.

Historic

Your letter of April 26, 1976, correctly lists the National Register sites in
these areas. It 1is unlikely that these listed sites or others eligible for
listing will be impacted by COE operations, but we cannot ascertain this

until all treatment alternatives are examined. We therefore reserve the right
to offer further comments when the Draft Environmental Statement is submitted.
You may contact Dr. Lawrence Finfer, Environmental Review Coordinaotr, if you
have further questions concerning the historic aspects of the projects.

Archaeological

The Museum of Anthropology, University of Michigan lists archaeological sites

near both Hammond Bay Refuge Harbor and the mouth of the Manistee River. No

sites are recorded in Frankfort, but this is due to the fact that no archaeological
work has been conducted in there; a Michigan State University survey of the
Sleeping Bear Dunes region just north of Frankfort disclosed sites. We therefore
cannot ascertain the impacts until all treatment alternatives are presented, and
reserve the right to offer further comments when the Draft Environmental Statement
is submitted. You may contact Dr. John R. Halsey, State Archaeologist, if you

have further questions concerning the archaeological aspects of the projects.

Please note that we are willing to make further comments before the issuance of
Draft Environmental Statements if the project alternatives are delineated. Thank
you for giving us the opportunity to comment.

Sincerely yours,

il J)). é!; e —
Martha M. Bigelow //

Director, Michigan History Division

and

State Historic Preservation Officer

MMB/LF/ cw B-11
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' TETRA TECH, INC.

GI0 NCARY™ AOSEMEAD BLVD
BASAOENA CALEOANA $1CY 18 June 1976
TELEPMONE 213 449-8400

TRLEX NQ 67 0348
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N T

Martha M. Bigelow

Director, Michigan History Division
and

State Historic Preservation Officer
3423 North Logan Street

Lansing, Michigan 48918

Dear Ms. Bigelow: i

We have contacted your agency previously in regard to the preparation of several
Environmental lmpact Statements for the Army Corps of Engineers. Your response and
your agency's cooperation have been very helpful in determining impacts of

proposed projects that mitigate harbor-caused damage at Frankfort, Manistee, and
Hammond Bay Harbors, Michigan. In this regard, additional information is requested
concerning the Hammond Bay vicinity.

Following detailed engineering studies of shoreline erosion in the vicinity of the
refuge harbor at Hammond Bay, a plan for eliminating harbor-induced erosion was
tentatively selected from twelve alternatives. The plan calls for the construction
of the 150-foot groin at the site of harbor-caused erosion just north of the harbor,
as shown in the enclosed map. In addition, the beach running about 450 feet north
of the proposed groin will receive about 3,000 cubic yards of fill material. A
great majority of the land affected by these two construction actions will be
wave-washed beach and submerged lands in the littoral zone.

I have been in contact with Dr. Lawrence Finfer concerning the potential historical
impacts of the proposed project, and with Dr. John Halsey in regard to potential
archaeological impacts. Both authorities have indicated, based on brief and :
preliminary telephone descriptions of the proposed project, that impacts to histori-
cal, archaeological, or other cultural sites are not expected. It is hoped that the
details in this letter will allow a more complete evaluation of potential impacts by
you and your agency. Please relay the results of your analysis as soon as possible.
Please call me if you have questions or new information concerning this project. My
telephone number is (213) 449-6400, Extension 330. Thank you again for your
cooperation.

Sincerely,

F A [T

James F. La Morte, III
Environmental Engineer
Engincering Division

JFL:st
Enclosure: Map B-12
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RiCnNARU M AUSIIN SECRETARY OF STATE LANSING

MICHIGAN 48918

MICHIGAN HISTORY DIVIS

ADMINISTRATION. ARCHIVES.
HISTORIC SITES, AND PUBLICA
3423 N Logen Street

817-373-0810
June 22, 1976

STATE MUSEUM

S0S N washington Avenue
.- $17-373-0518

Mr. J. F. LaMorte, III
Engineering Division
Tetra Tech, Inc.

630 North Rosemead Blvd.
Pasadena, California 91107

Dear Sir:
Our staff has reviewed the proposals to mitigate shore damage
at Manistee and Hammond Bay Harbors, Michigan, and concludes

that they will have no effect on cultural resources,

Thank you for giving us the opportunity to comment.

Sincerely yours,
- d > /
/‘ L'. . k_ Cor - -2 —
/
-y ~—

Martha M. Eigelow

Director, Michigan History Division
and

State Historic Preservation Officer

MMB/LF/cw ﬁ
{
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TETRA TECH, INC.
€30 NORTH AOSEVEAD BLVO-

TELEPHONE (3131 423- 8400 26 April 1976

Mr. William T. Murtagh

Keeper of the National Register
U.S. Department of the Interior
National Park Service
Washington, D.C. 2024Q

Dear Mr. Murtagh:

Our organization is preparing three Environmental Impact Statements
under contract with the U.S. Army Corps of Engineers. The scope of
work involves mitigation of shore damage attributed to the Federal
Navigation Structures at Manistee (Manistee County) and Frankfort
(Benzie County) Harbors and Hammond Bay Refuge Harbor (Presque Isle
County), Michigan.

We have consulted the National Register of Historic Places listed in

the 10 February 1976 issue of the Federal Register and its 6 April
supplement. The following properties are identified for the counties in
which studies are being conducted:

Benzonia City = MILLS COMMUNITY HOUSE
MILLS COTTAGE
891 Michigan Avenue

Manistee City - FIRST CONGREGATIONAL CHURCH
412 South Fourth Street

-— OUR SAVIOR'S EVANGELICAL
LUTHERAN CHURCH (DANISH
LUTHERAN CHURCH)
300 Walnut Street

- RAMSDELL THEATRE
101 Maple Street
Presque Isle - OLD PRESQUE ISLE LIGHTHOUSE
City Off State Route 405
3
R
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We have also consulted the National Register of Natural Landmarks
and find that none exist within the counties of interest.

Would you kindly review the National Register to ensure that all

historical sites and national landmarks are properly identified and
respond to us at the following address:

TETRA TECH, INC.
630 North Rosemead Boulevard
. Pasadena, CA 91107

Attention: James F. La Morte

Thanking you in advance,

Semas % e M TT

James F. La Morte, III
Environmental Engineer
Engineering Division

JFL:st
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United States Cepartment cf the Interior

NATIONAL PARK SERVICE
WASHINGTON, D.C. 20010

: IN REPLY RETER 103 MAY 24 1976
' H34-PR

1 Mr. James F. La Morte, III

‘ Environmental Engineer
Tetra Tech., Inc.
630 North Rosemead Boulevard
Pasadena, California 91107

Dear Mr. La Morte:

Thank you for your letter of April 26, 1976, concerning your organization's
preparation of environmental impact statements for U.S. Army Corps of
Engineers mitigation of shore damage projects at Manistee, Frankfort and
Hammond Bay Refuge Harbors, Michigan.

You have correctly identified those properties in Manistee, Frankfort,

and Presque Isle Counties that are listed in, determined eligible for
inclusion in, or are currentlyv pending nomination in this office to the
National Register, but there may be other historic and cultural resources

in these areas that should be considered by the Corps of Engineers projects.

Under section 800.4(a)(2) of the Advisory Council on Historic Preservation's
procedures for implementing the Executive order, Federal agencies are to
identify all historic and cultural resources in the area of a proposed
undertaking at the earliest stage of planning and to request that the
Secretary of the Interior determine their eligibility for inclusion in the
National Register.

Requests for determinations of eligibility, along with the necessary
supporting documentation, may be submitted directly to this office. Enclosed
for your convenience are instructions explaining the documentation necessary
for our review of such requests.

. As the first step in the identification of other resources that may be

e eligible for listing in the National Register, we recommend that you comnsult
: the Michigan State Historic Preservation Officer, Dr. Martha M. Bigelow,
Director, Michigan History Division, Department of State, Lansing, Michigan
48918, who will be able to advise you concerning any resources that might

T be included in a State survey and the need for additional surveys of the ;
- project area. If we may be of any further assistance, please do not hesitate ;
T¥ to let us know. We appreciate your cooperation with historic preservation
“ planning.

Sincerely yours,

William J. Murtagh

Keeper of the National Register
B-16




TETRA TECH, INC.
830 NORT™ ACEEMERAD BLYD.
MABAOENA, CALAORNA SUGT

TELAPHQNS (213) 448-6400 26 April 1976

1

Mr. Robert Garvey

Executive Director

Advisory Council on Historic
Preservation, Suite 430

1522 "K" Street, N.W.

Washington, D.C. 20005

Dear Mr. Garvey:

Qur organization is preparing three Environmental Impact Statements
under contract with the U.S. Army Corps of Engineers. The scope of
work involves mitigation of shore damage attributed to Federal
Navigation Structures at Manistee (Manistee County) and Frankfort
(Benzie County) Harbors and Hammond Bay Refuge Harbor (Presque Isle
County), Michigan.

We have consulted the National Register of Historic Places listed in
the 10 February 1976 issue of the Federal Register and its 6 April
supplement. The following properties are identified for the counties
in which studies are being conducted:

Benzonia City - MILLS COMMUNITY HLUSE,
MILLS COTTAGE
891 Michigan Avenue

Manistee City - FIRST CONGREGATIONAL CHURCH
412 South Fourth Street

- OUR SAVIOR'S EVANGELICAL
LUTHERAN CHURCH (DANISH
LUTHERAN CHURCH)
300 Walnut Street

-— RAMSDELL THEATRE
101 Maple Street

Presque Isle City - OLD PRESQUE ISLE LIGHTHOUSE
Off State Route 405

B-17
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‘ Mr. Garvey -2- 26 April 1976

Would you please review the Register to verify that all historical
sites have been properly identified. Your response should be directed

to:

TETRA TECH, INC.
630 North Rosemead Boulevard
“ Pasadena, CA 91107

Attention: James F. La Morte

Thanking you in advance,

James F. La Morte, III
Environmental Engineer
Engineering Division

JFL:st
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Adwisory Council
On Historic Preservation

1522 K Street N.W.
Washingtcen, D.C. 20005 June 7, 1976

Mr. James F. La Morte, III
Environmental Engineer
Engineering Division

Tetra Tech, Inc.

630 North Rosemead Boulevard
Pasadena, California 91107

Dear Mr. La Morte:

The Advisory Council on Historic Preservation is charged with reviewing
and commenting on federally funded, licensed, or approved projects that
affect properties included in or eligible for inclusion in the Natiomal
Register of Historic Places.

To date you have correctly identified those properties included in the
National Register. Your next step is to identify those properties that
may be eligible for inclusion in the National Register. The letter of
May 24, 1976, to you from the Keeper of the National Register explains
the process to you.

Once all properties that are in or eligible for inclusion in the Natiomal
Register have been identified, the Corps of Engineers should apply the
Criteria of Effect and the Criteria of Adverse Effect, as appropriate, as
indicated in Section 800.4(a) of our "Procedures for the Protection of
Historic and Cultural Properties’ (36 C.F.R. Part 800), a copy of which is
enclosed for your information. The Corps should then proceed with the
subsequent steps of the procedures, as appropriate.

We hope we have helped you. Should you have any other questions or desire
additional assistance, please contact us.

Sincerely yours,

John D. McDermott
Director, Office of Review
and Compliance

4-19
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TETRA TEGCH, INC.
@30 NORTH ROBEMEAT BLVO. 7 June 1976

.CALPORMA 8107
TELEPHMONE (813) 449 8400

Eugene Mote

Building and Zoning Commission
151 East Huron

Rogers City, Michigan 49779

Dear Mr. Mote:

Tetra Tech, Inc., of Pasadena, California, is conducting an investigation of Presque
Isle County in a study for the Army Corps of Engineers. Your assistance is
requested in our efforts to characterize the county and, specifically, the shoreline
in the vicinity of Hammond Bay Refuge Harbor. Would you please send any land-use
data for the county, Rogers City, and the harbor area that includes percentages of
residential. commercial, industrial, public, and transportation land uses. Are

such uses expected to change significantly in the future? Does any one land use
(i.e., residential) receive special emphasis in community concerns?

Our investigations concern shoreline erosion that may be attributable to the refuge
harbor structures at Hammond Bay. In this regard, could you supply building set-~
back limits and property values (in general) that may apply to our study area? For
your convenience, a map showing the area of concern is enclosed. Finally, what
future do you see for the Hammond Bay shoreline? Will seasonal residences continue
to dominate land usage?

Thank you, Mr. Mote, for your time and effort in answering our inquiries. Please
respond to:

Tetra Tech, Inc.
630 North Rosemead Boulevard
Pasadena, CA 91107

Attn: Mr. James F. La Morte, III

Sincerely,

/;ﬂ e

Jim La Morte, III
Environmental Engineer
Engineering Division

JFL:st
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TETRA TECH, INC.
630 NTETH ROPEMEAD BLVD
“aBATIENA CALFCANIA 007
TE.EPSONE 21 449 8400
TELEM NO 67 D349
TETRATECHN PO D

7 Tune 1976

Dr. Joseph Kutkuhn

Director, Great Lakes Fisheries Laboratory
1451 Green Road

Ann Arbor, Michigan 48105

Attention: Dr. Bruce Manny
Dear Dr. Kutkuhn:

Tetra Tech, Inc., of Pasadena, California, is conducting an investigation of
the vicinity of the Tlammond Bay Refuge Harbor in a study for the Army Corps
of ¥naoineers. This study investigates shoreline crosion attributable to the
harbor structures and will recommend to the Corps a specific plan to mitigate
such erosion. In accordance with the National Mavironmental PPolicy Act of
1969, an environmental statement is under preparation and will describe the
impacts associated with the proposed plan. Your assistance is requested in
our efforts to describe the environmental setting of the project arca for
inclusion in the KIS,

In a recent telephone conversation with Dr. Bruce Manny, ! was made aware
of a defailed cceological survey and inventory of the shoreline adjacent to the
Hamimvond Bay Refuge Harbor.,  The resalts of Dr. Manny's survey are found
inan FI"R inventory form entitled "Inventory for Consideration of the
Hanmrmond Pay Area as an Fxperimental Feological Reserve. ' This document
wonld he of great value in our study efforts.  In addition, water qnality data for
station #18 (near the mouth of the harhor) would also be of help.

hank you ‘or your time and consideration in this research. If you have any
specific questions or require information that I may supply, please contact me
at (213 142 6400, Tlook forward to the future coordination and exchange of
inforimation between our respective agencies.

Sincerely,

A

PRI ] o

Tames F. T.aMorte, 111
Fnvironmental Foagincer
- Fngineering Division
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United States Department of the Interior

FISH AND WILDLItF SERVICE

Great Lakes Fishery Laboratory
1451 Green Road
WO B0EX 0
Ann Arbor. Michigan sl 48105

IN REPLY REFER TO

June 15, 1976

Mr. James F, LaMorte, III
Environmental Engineer
Tetra Tech, Inc.

630 North Rosemead Blvd.
Pasadena, California 91107

Dear Mr. LaMorte:

Dr. Kutkuhn referred your letter requesting information about the
environmental setting of the Hammond Bay Refuge Harbor to me for
reply.

Enclosed please find an inventory form prepared in support of the
Hammond Bay area, and our USFWS Biological Laboratory in particular,
as an experimental ecological reserve study site. On April 5, 1976,
notification was received from the Institute of Ecology that the site
would be included in NSF's national registry of ecologically worthy
sites, based on an established history of environmental studies

going back to the 1950's,

Also enclosed is a table of values for water chemistry variables in
surface and bottom waters of the nearshore zone 50 meters directly
off the mouth of the Hammond Bay Refuge Harbor during the ice-free
season in 1974 and a fiqure depicting turbidity in Greene Creek 5 km
north of Refuge Harbor and at the water intake (from the 4-m depth
contour) of the Hammond Bay Biological Station, 10 km south of Refuge
Harbor. The higher variation in turbidity values at the water intake,
compared with Greene Creek, was caused by resuspended detritus in the
nearshore waters as a result of strong winds out of the north and
northwest. Turbidity in Hammond Bay usually clears within 2-3 days
following a storm.

Please give me a call if you have further questions.

Sincerely,

Sree 4. Mmy

Bruce A, Manny
Fishery Biologist

B-22
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/ LIk =35t
) ; Pleas fvpe this form and vtilize the attached instructions,
, L. Yammord Dy Siclosical Station 2. 517-734-2511 3. Presque Isle
(nawie of site) ‘(ctelenhone) (county)
', . R,F.D, Millersburg  Michiyan 49759 S, MICHICAN
- \ street /L0, Lox) (c1uy (state)(7ipP) (statc) -
., ) .
€. Latitude: 45 30"’ " 7. Loagitude: 84 © 2! "
Q N . .
c. Access directions: i chi
On  Route 23; 56 I south of Cheboygan, Michipgaa
and/or 20 km north of Rogers City, Michigan.
9. Commercial transportation: Alr 96  um, Traiq_jﬁz Im, Bus»?d R,
U, Qunaershin: U.S. Fish and Wildlifce Service, Department of the lui'rior
Pl. Management s ditto

NE SN OUALTITY

<0. Land-use divective: Experimental, aquatic, ecological research (Lasic and
applicd). Speeificnlly, Develop means to control pgrasitic sea laipreys and
Research the biolopical productivity of the Great Lakes nearshore ¢cosysiem,

21, Length of above cormitiment permanent_  x _ year bepun 1949

temporary __Yyear begun__ _

_anticipated termination dite

22, Total wize: . 6.8 __ . ____ha 23, Altitude: wminimum 176 _A“;ﬁ“;‘—
N i mﬂxihnnm_~l7§ N 1)
L 0. Vepelation closgification:
.
2, ehicat tvoes and sizes e X s 5! i
o - - Shallow, nearshore Great Lakes shoreline of very
hivh water guality; sandy beaches, rock-cobble wave rones, red codar swenps
Lehind boeuwches succeeded by pine stands and then hardwoods.

35. Description of biotic comiponentls:  Nearshore waters: Steelhead trout, Lgke
trout, Splake, Whitefish, Alewives, Smelt, and smallrouth bass iunhabit the
clear, uapolluted waters., Spawiing and aursery grounds for most Great Lakes
fish species (cenlpins, sticklebacks, suckers ete.), Sandy, cobbled botiom
is scoured by rce fa wister bat harbors ropulations of stream inveriebrates,
Diverse aoronblages of north wierican waterfowl present sceasonallsy,
Tributnrfvs: Yost are small, clear trout hplLitat possessing low tnccitic
conductance, roderate 2lkalinity, Lasic p!'l and aleindant benthic »iwvertebrates,
Lavd tehand Yeeehes: Hed cedar swanps, willow thickets & pine proves inter-
spersed with occasional neadovws of wild fflowors, Llucberries cle. which are
Lordered Ly alder and bisch pgroves, Raffed prouse, vhitetail davr, bleck bLaar.
porcupine, and fox sgairrel, ospreys, horined owls aid waterfowl oo e proscnt,

40 Deserviption af pliysical ca pontests: Sandy, porous oils (old boach o oants)
droined by fast flowing strvenns into nearby Lake ffuron, Undevelop d lands
are forested vith 2ad rowth scrab oak, pine, sone mixed havdwood o and alder

‘ groves, Leaches are soopt clean pangelly by winter jce rcouvimy, orshore
, (l) hotton substrate lar oly fine cands with rock-cobble wone nrear Looches,
. ) Topecet of aa hias been o)ipht cince virgin virber was havvestod o Iete 18C0GT
‘Q Present slov develop cat of private Lowme sites anlong Take shore wrll not
f s effect overall character of the site for 15-20 years, Site is rep-onontnative
f' of nedoevelopd, nortiorn, apper Great Lokes choveline,
B-22A
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Lot beitity seppovt: 14 VA VA
1O, St ! sunpourt 86 7. ”'7J
I o ool teaching: m’/_

1

v

45. Centrol area.:  The Hemwond Bay Biolugical Station occup ¢S a permanent
site on a pro.ortory extending into Lale Huron from the &5 coraer of.larce,
shellow, Hamvroud Bay, The site is mairained in a natural 'stat: and is sur-
rounded lar«ly by laxd held by the State of Micihrigan for recreation, About

S5C5 of the Lale Huroa shoreline 20 ki north aund south of Hawmond Bay to
gbout 1-3 km inland is protected by the Stete of Michigan for recreation,

50, Integrity of site: Imnedintely adjacent to the site are two small
developments (communities) of seasonal resort cabins on the beach, No
sicuificant increas? in hwean popalation neocr tho site anpears likely
within the next 20 years owing to buffer zoues of land held in their
notural statoe by the State of Michigan, Lony tera inteprity of the site
aoears favorable owing to the lack of indu.try and lony distances fron
populus cities in southern Michigan,

PACCHHISTORY AT BASELINE INFORNMATTON

lable informat Lon.)

Appended for
Available Published EER file
5. Spocies lists

67, Vo setation roane

O . tepnnraphic

04, Coological map, - o o -

G, Climrtolopsical daen T < T T

66 Aorial photosrinhs O x T -

01 gt N T

¢, Srtaff listing X e _ox

67. Location maps x . L X )

70. Seoil maps L x_ o -

75. Cilimacolorical station: on site J/nearcst station _Rogers City (18 k1)

§0. Receaveh history: please sce attached rxatoxlnl,\. Hamwond Bay Biologicul Sta.
in the primary study site for davelopment of moans to control and culture
pavasitic sea lampreys (Petromymon marinus), Funds are provided by the Groont

I.nkes Fishery Co::tmlqu(m, administered under USFWF control at the Great Lakes
Fishery Laboratory in Ann Arbor, Michigan, The site i3 presexntly also the

fm us of :\ comprehensive lin ,.1010"1(,.11 research progran on nutrient cylcling
pISE ldlpli\l : woan lellILv of nearshore fish spawning & nursery grounds,
\l',... N l i A TA ll(’\

90, Permanent stalf; scientif{ic __?_}cchni«:.'xl_‘“‘l support 2

91. Seasonal staff only: scientific g tochn“r;*1__h4___sup;\ort-i__

97, Visiting scientists: sabbatical __1___short term__ g3 T
(per year) )

95, (‘,r(ulu{lto students, thesis resedarch:  sunmmer L full time

9o, Total number of students - summerh_l_:full tine

Fronancial:

O total site budget (includes grants):  § 200,000, (FY '76)

P(-cv‘r_(h/ }:(L("t‘(‘rl*\i_t)_;;/j‘(‘al\:‘_p:_:? cent of tot.:l budget)

o g b _ 100 /A B-22B
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page 3

Facilitics:

110, pPhysica
from Lok Hurou circulated throughout the laloratory from a water intake
200 meters oifshore at 4.5 meters depth. The lab censists of a perinanent
building with six Ipboratory/culture roo:rs (2023 mg), 4 offices (266 m“),
small librorvy (66 m”), three heated storage and construction buildings

' (700 m™), small kitchen and no lodging facilities, Boat launch ramp to Lazke Hu:

112. Rescarch equipment : :

Two larpge fish racewoys (2 X 3 X 20 n), runercous f£ish holding tanks and
aquuria with controlled flow and temperature; 16 foot Boston Vhaler outboard,
40 foot weather tower, standard limnological cguinaent, tvo autos, two trucks,
analytical balance,klett, pll meter, ¥YSI conductivity meter, water filtration
apparatus,¥SI theraistor, Sonar, binoc and compound microscopes, recordiag

115, Outdoor laboratorivs: therrograpis, photogranhic cameras, turbidometer,

o

l plant: Greatest assct is the.continuous supply ol surface water

fluoronater, ete,

none.

120. WYorking envirounment: Ynique opportunities are available to culture a
varicty of freshwater organisms in continuously flowing waters direct
from Lake Huron. The quiet, isolated nature of the site is conducive
to coucentrated scientific effort as well as versonal, outdoor recre-
ation after work. The nearcst town (Rogers City) is 18 km south of the
study site.

125, tdditional comments:

130. aAuthority for iuventory data:

Nawme: : Dr. Bruce A, Manny
bosition: Project Ieader
Aldress: 1451 Green Road :

Ann Arbor, Michigan 481035

Telephone: 313~991-3331

Retura form and address questions to:

The Iunstitute of Ecology
W. K, Xellogsg Biological Station

Hickory Corners, MI 49060
/“) ' (616)671-5202
.

B-22C
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TETRA TECH, INC.

$30 NOATH ROSEMEAD BLVD.
PABADENA, CALFORNIA 9107 18 June 1976
TELERHONE (213] 449-8400

TELEX NO. 87-S345

YETRAATECH PR O

Ned Fogle

Fisheries Division

Department of Natural Resources
Stevens T. Mason Building
Lansing, Michigan 48926

Dear Mr. Fogle:

Supplementing our telephone conversation of 17 June, 1976, I will
reiterate my request concerning the Hammond Bay Refuge Harbor. Tetra
Tech, Inc., is currently investigating the Hammond Bay Shoreline in a
Corps—of-Engineers sponsored study of erosion damage attributable to
the refuge harbor structures. This study will result in a proposal
for Corps action to mitigate such erosion. An environmental impact
statement is also being propared to present all impacts expected to
accompany the project. The study area is shown on the enclosed map
marked #1.

Twelve alternatives for mitigating the erosion were analyzed for
engineering feasibility, economic advantage, and environmental suita-
bility. One plan has been tentatively selected as the best overall
approach to the problem. It calls for the construction of a 1§0-foot
groin at the site of harbor-induced erosion just north of the harbor.
In addition, the beach running about 450 feet north of the proposed
groin will receive about 3,000 cubic yards of fill material, as shown
in map #2. These combined action aspects will effectively reduce
erosion in this reach and help to stabilize the shoreline extending
north to Pond Point.

The Corps of Engineers is concerned that possible impacts to fish and
fishing activities in the area be minimized. It is apparent that the
time of year in which construction will occur will have a major role
in determining expected impacts. In this regard, can you suggest a
month prior to which construction, as proposed, will have a minimal
effect on fish and various fishery activities?

B-23 1
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Your cooperation in past studies has been instrumental in establishing
many environmentally-sound projects, and is greatly appreciated.

Please call me if you have questions or new information concerning this
project. My number again is (213) 449-6400.

Sincerely,
James F. La Morte, III
Environmental Engineer
Engineering Division
JFL:sc
B-24
TETRA TEOMN, NG, 630 NORTM ROBEMEAD BOULEVARD L PASADENA, CALIFUORNIA 90107 . 9183 3se-a98s

v e e ————— o -~
. - . .
3 RO P S




NATURAL AESOURCES COMMISBION @ Refer to:
CARL T. JOMNSON 5500.

E M. LAITALA WILLIAM G. MILLIKEN, Governor

DEAN PRIDGEON

HILARY F. SNELL DEPARTMENT OF NATURAL RESOURCES
HARRY H. WHITELEY STEVENS T. MASON BUILDING, BOX 30028. LANSING, MICHIGAN 48909
JOAN L WOLFE HOWARD A TANNER, Director

CHARLES G. YOUNGLOVE

June 23, 1976

Mr. James F. La Morte, III
Environmental Engineer
Engineering Division

Tetra Tech, Inc.

630 North Rosemead Blvd.
Pasadena, California 91107

Dear Mr. La Morte:

This letter will confirm the information which I provided you by
telephone on June 21, 1976.

It is the opinion of our field biologists having jurisdictional
responsibility over the fisheries in the Hammond Bay area, that

any constructional work around the harbor of refuge structure

would have the least or minimal biological effect on the fisheries
between late June and mid-September. At other times, prior and
subsequent to the above dates, salmon and/or trout will be in the
general construction area in high numbers. Any spawning and recrea-
tional fishing would be interferred with significantly at these times.

I recognize the importance of protecting the harbor of refuge struc-
ture, and further realize that construction often is limited by seasonal
constraints. However, fishing recreation is the basic reason for many
of our harbor refuges. It is therefore necessary that every effort be
made to avoid conflict which could jeopardize the fishery.

If you have any further questions, please feel free to contact me.

Sincerely,

~
/ '%/
7
/ —Fegle I
. Great Lakes Management Specialist
FISHERIES DIVISION

NEF :bm
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DEPARTMENT OF THE ARMY
DETROIT DISTRICT. CORPS OF ENGINEERS
P. 0. 80X 1027
DETROIT. MICHIGAN 48231

ANNOUNCEMENT!
of
PUBLIC WORKSHOP SESSION

STUDY OF SHORELINE EROSION MITIGATION MEASURES
FOR
HAMMOND BAY HARBOR. MICHIGAN

WHAT FOR?

To encourage an interchange of information, and solicit opinions of citizens and organizations with
regard to the study of shore damage attributed to Hammond Bay Harbor structures.

WHO SHOULD ATTEND?

Anyone interested in shore damage in the vicinity of Hammond Bay Harbor.

WHERE AND WHEN?

Rogers City Elementary School
532 West Erie St.
Rogers City, Michigan 49779
Thursday, September 16, 1976
7:30 P.M.

do\.UT'O/VO,
For additional information contact: N G
< z
George Platz or David Roellig 226-6760 9 i"
£ $

% &
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Mr. Phillip McCallister

Chief, Engineering Division

U.S. Army Engineer District, Detroit
P.0. Box 1027

Detroit, Michigan 48231

Dear Sir:

I am writing this letter as a follow up tc the meeting held September
16, 1976 in Rogers City in regard to the Hammond Bay Harbor Mitigation
Project. I presented several questions to the Corps and Tetra Tech. .
Inc. which went unanswered at the meetinz. I would like to reiterate
some of those questions at this time for your consideration and res-
olution.

1. Who owns the land on which the project will abut?

2. Who will own the improvements upon completion of the

project?
3. Have the owners of the abutting property been approached
regarding:
A, Permission to cross their lands for construction
purposes?

B. Approval of project site and project method?
C. Possible purchase by the State of Michigan ?

4, Is the Corps aware that a local realtor has told me that
there will be three new buildable lots for sale upon com-
pletinn of the project? Refer to question 2 above.

5. In the report it states that "sportsmen are expec:ed to
utilize the groin for fishing", (page 98, 4.41), in the
next paragraph ( page 98, 4.42) it states "more of the
shoreland will be suitable for residential devoiopment.™
in other places in the report it memntions the improved
value of the site. My qu-stion is, the site cannot be
both a public fishing wharf ANi increased property values,
which is it going to be?

1 would like to explain my interest in this project. 1 own a parcel of
land directly opposite the proposed groin, across U. S. 23. The primary
purpose I purchased it is because I have an unobstructed view of lake
huron at at that location, and would like to keep it unobstructed.

My opinion, if the Corps ascertains it will complete the project as
planned, is to encourage the Michigan Dept. of Natural Resources to
purchase the land from Lot 2, Surf Park Sub. south to the present road-
side park, and create a beach and fishing wharf for public use. I can
furnish names and addresses of all owners upon request. '




Page 2

I personally am amazed at the lack of thorough investigation of the owner-

ship situation of this project by the Corps. I hope many dollars have not
i been spent on this report prematurely, because without title questions

cleared thére may well be problems implementing the mitigative actions.

Sincerely,

N 2/ %

William R. Woodard

1054 Marie Lane

Madison Heights, Mi. 48071
1-313-543-2276

cc: Great Lakes Area National Park Service
Michigan Department of Natural Resources
Michigan Department of State Highways
Michigan Parks Association
U.S. Department of the Interior Bureau of Outdoor Recreation
Abitibi Corp., Alpena, Michigan .
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Mr. William R. Woodard
1054 Marie Lane
Madison Heights, MI 48071

Dear Mr, Woodard:

This is in response to your letter dated 7 Oct 1976, concerning the
Hammond Bay Harbor Mitigation Project. The following is in response
to the questions you raised.

" 1. The property wnto which the project will abut is ovned by the
Abitiye Corporation, 1400 North Woodward, Birmiagham, Michigan.

2. The ownership of the submerged lands or the bottomlands of the f/cr’

Great Lakes is by the State of Michigan, The placing of sand, even
above the waterline, by the Corps of Engineers would not change the
ownership of that laad,

3. The owner of the abutting property has not been individually
approached as to the detalls of the project. However, the Public Work-
shop Session which you attended on 16 September 1976 in Rozers City,
was held for the specific purpose of publically informing all interested
and/or concerned parties as to the proposed mitigation plan. The owner
of the property will be contacted during the plans and specifications
phase of the project.

4. The Coxps of Pnginears is not aware of any plan to sell land
on the proposed fill area. As previously stated, the State of Michigan
will be the owner of any land resulting from the £illing of publicly
owned shore or submerged soil,

5. It 1s not inconsistent to state the possibility of the groin being a
used as a fishing site as well as the possibfility of the increased
sultability of the shoreland for residential developrrent, The zone of )
advaerse influence caused by the navigation structures extends from the -
project site northward to Pond Point, Therefore, the project will have
a beneficial effact on a large araa of shoreline property outsile of
the immediate groin construction area.

B-29




NCEOC 290CT 1976
Mr. Wm. R. Woodard
“In conclusion, any construction that would take place on the project
111 area would have to be approved of by the State of Hichigan. e
ans by the State of !ichigan D.N.R. to create a recreational area
from this mitigation project have not bzen formulated at this time,

Thank you for your icterest in the project and 1f X can be of any further
help to you, Please do not hesitate to write,

."Sincerely yours,

e i /M
CC Planning Br (Plan Form Sec)
: P, McCALLISTE
Chief, ngineering Division

B~30
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SECTION 111
ENVIRONMENTAL STATEMENT

MITIGATION OF SHORE DAMAGE ATTRIBUTED
TO THE FEDERAL NAVIGATION STRUCTURES

: AT

‘ HAMMOND BAY HARBOR, MICHIGAN

APPENDIX C

RESPONSE TO
DRAFT ENVIRONMENTAL
IMPACT STATEMENT
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03 August 24, 1976

. e, P. ¥Yolzlliscer
Chiaf, Zngineering Sivision
Datroit District
0.S. Az—y Corps of Zngineers
Box 1027

Detroiz, *Hchigan 53231

Thaak 73u Sor 7our request of July 19, 1976 for comments on the environ-
oental stzza2ment for the proposed plans for mitigating erosion damage
dva to tha Zzzrornd 3ay Harbor, Michigan, navigation structures.

Pursuan: to cur raaponslbllltles under Section 102(2)(C) of the Nationmal
Invironsenzal Palicy Act of 1969 and the Council's '"Procedures for the
Protectica of Zistoric and Cultural Properties" (36 C.F.R., Part 800),

we have Jetar—inad that your draft environmental statement appears
adequata :tcacamiag our area of interest, and we have no further comments

to zaxe.
Sincerely yours,
] // .
/ kS/
S o S —ernias,
Myré’F Harrison
Acting Director

Office of Review
and Compliance

' c-1
Tos Conmons ir amomivionlovs ey o8 e Daecntive Branch of the Federal Govcrnment charged by the Act of
Coreober 18 oo rnsdis 2o Do dowt and Congress in the feld of Historic Preservat: »a.

-




UNTEL, STATES DEPARTMENT OF AGRICULTURE

SOIL'COMNSERVATION SERVICE toom 101, 1405 South Harrison Road
N — - - - =%
East Lansing, Michigan 48823

August 18, 1976

U.S. Army Enginser District, Detroit
ATTN: Envi-om-antal Resources Branch
P.0. Box 1227

Detroit, Michizan 48231

Gentleaen:

The draft szvirommental statement for proposed plans for mitigation of
shore danags attributed to the federal navigation structures at Hammond
Bay Harbvor, '!ichizan, was received by this office for review and comment.
We have reviewsd the draft environmental statement and do not have
any comma

ey
ey
n

is.

We appreciate the opportunity to review and comment on this proposed
project.

Sincerely yours,

. f:_’/ //,/ e _,l/»gsi_—\,,.\

Artnur n. Cratty
State Conservaulonlat

Cc-2
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e —_— ’ UNITZD STATES DEPARTMENT OF COMMERCE
- i ‘ The Assistant Secretary for Sciance and Technclog
KR v/asmmgien O 21230
SazosT It LTS
Moo 2. McClallister
Decrciz Siszricc, Corps of Engineers
Depaxrczzot oI the Amy
Sox 1227
Detroiz, Michigan 43231
D2gr M-, McCalilister:
This is iz refersnce to your draft environmental impact
statezznt sntitled '"Mitigation of Shore Damage Attributed
~0 ths T=lzral Navigation Structures at Hammond Bay Harbor,
Michizzn.” The enclosed comments from the National Oceanic
znd At=cscneric Acdainistration are forwarded for your
consiczrzzion.
Thank o for ziving us an opportunity to provide these
comments, wnhich we hope will be of assistance to you. We
would zporzciate receiving eight copies of the final
t =

Eugene J. Aubert
ctor, GLERL, RF24

- e e I
I\:’ b B et it k—&*
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TR0M: 223zl L2 Comee J
Soecial Troizcts

SUBJECT: D5 Review oI DEIS 7607.44 (Mitigation of Shore Damage
Azzributad to the Federal Navigation Structures at Hammond
lav Zarber, Ychigan)

shore erosion. The
"direction,

ve oonsid-

discussion,
Q""“"“C = .
WIull e

ata are available from the National Climatic
2, Yorth Carolina 28801.

Clizazonlogical &
Ceazar, Asha2vill
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w.D. worARGNIENMT OF CCMVIERCE
a‘;aclonas :L.eamc and Atmosoneric Administracion

:
. l
ER l LT CETT. BEIITinTe _A@CnATIAES

e N M - . cew
300 washioaa

Ann Arbor,

August 2L, 1:75
e :
Zcolagv ang Environmental Conservation, EE
<o ;
<
RETON S suberc” L~

CLZIRL, Rf24

L - Mitigation of Shore Damage Attributed tc the
;avizztion Structures at Hammond Bay Harbor, Michigan

he Corps of Engineers, Detroit District, on
Hammond Bay Harbor, Lake Huron, has been
submitted.

c2inz shore processes In the Hammond Bav area
2 most

s. Iz zh2 vicinity of Hamoond Bay, the mo ective waves
re fron 2zstarlt dirsctions due to the longest fetch. Littoral currents
r riv winds are from the south to the north. 1In the bay,
lockaise eddy curzent exists which sweeps the shore and
i from nor:zh to south towards the harbor structures.
in will deflect part of the current from the shore

=2 location of the eddy slightly to the north. For this
reasoa, potencial of the erosion will be shifted north and, depending on the
2ifectivanzss oI preseat shousc protection structures, it may or may noc
cevelop ercsiosn. A sz2all clockwise eddy will form on the south side of the
propos=d groia czusizng nainor erosion just south of the groin.
Tae “2ach fill is fast restoration of ercdad sand beach.
It zrosion potential further north. Shoreline ercsion
at anv = is a complex phenomenon; however, in most cases,
it dees ation of deposition. Therefore, assumption is nct
ccrrec: raposed beach £1ill the shoreline north of the

(17 ]

to the extent of providing enough material to
zzural processes (Paragraph 4.35). It appears that

[RLINY)
[#}
eoul
[t
I3

[
w

£ros3ica op9sed beach fill will remain the same with or with~u:
th2 D111 adove, will depend mainly orn the efficiency of
zxisting sfrultures,

) C-5
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July 30, 1976

Coloral James E. Hays
pistrict Enginezer

Corzs of Sngineers
DeparTrent of the Army
Box 1327

Detroit, Michigan 48231

Dear (oional Hays: X
Z2: DIIS - Mitigation of Shore Damage Attributed
to Federal Navigation Structures at
Harrond Bay Harbor, Michigan

We hzv2 raviewed the Draft Environmental Impact Statement
for trh2 asove project. To our knowledge, and based upon
the iaformation provided, this project will not impact

to any significant deuree an the health, education or
weltar2 of ine population.

Sincerely,

Wy ; : e ,/\ 1 q
Nl s TN
Robert A. Ford, Regicnal

Environmental Officer
Region V
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United States Department of the Interior

OFFICE OF THE SECRETARY
WASHINGTON, D.C. 20240

SEP3 1975

Thank vce for the letter of July 19, 1876, requesting our
views z2nZ comments on the draft environmental statement for
Mitiga<ticsn of Shore Damage, Hammond Bay Harbor, Presgue Isle
County, Michigan. We have reviewed the document and conclude
tha*t it =zdequately considers those areas within our juris-
diction znd expartise. We offer the following comment and
suggestion for your consideration.

information could be provided to better describe
ies found in the immediate vicinity of the

c
kx erea. TFor instance, Table 12, page 68 implies

h species listed were recorded in the vicinity

2y Harbor. This list, which was compiled by the
na+ter Resources Commission, includes "Representative
ies" from large geographical zones. In this
Harbor would be within geographical zone 2
the Comnission's list. Zone 2 includes north-
chigan as well as northern Lake Huron. Some

the list may not be found in the immediate work

for +the harbor. Atlantic salmon, brouk trout

r example, are not found comnonly in the area
should be removed from the list. Zpecific

ish species at the site would provide the most

of species likely to be impacted by groin

Assistanty Sefretary of the Interior

(8]

accura~s ~ist

CONETr.CTLOon.

Colone. zmes E. Hays

U.S. Arzy Corps of Engineers
DepartzznT of the Army
P.0. Box 1327
Detroiz, Michigan 48231
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FEDERAL HIGHWAY ADMINISTRATION
REGION S
18209 DIXIE HIGHWAY

HOMEWOOD ILLINOIS 60430
August 5, 1976

IN REPLY REFER TO

: 05-00.5
! U. S. aroy Znzineer District, Detroit
P, 0. 2ox 1027
Detroit, Michizan 48231 b
Attn: Zovironmental Resources Branch
Gentlexan:
The cdrafr ZI3 Zor the mitigation of shore damage attributed to the
Federal nevigetion structures at Hammond Day Harbor, Michigan has

been reviewed and we have no comments regarding the improvement.

The statezent adeaquately addresses the possible effects this

ey

improvsment =ay have on US-23, a Federal-aid route.

——

Sincerely yours,

Donald E, Trull
4 Regional Administrator

I s reneetr

W. G, Emrich, Director
) Office of Environment and Design

By:




o iaTo

Address reply to-

DEPARTMENT OF TRANSPORTATION  jddiessiepvio
MMANDER (mer

UNITZD STATES COAST GUARD Mt~ Const Guard Distret
ast M ot

Cleveland, Cn:io 44199
Phone: 293-3919

* 16475
1 Bugust 1976

Cepartment oI tha ATy

Catroit Tistricst, Corps of Engineers

2. 0. Z2cx 2727

Cetroiw, Yachigan 43231

Re: DEIS Mitigation of Shore Damage

Attraibuted to the Federal Navi-
gation Structures at Hammond Bay
Harbor, Michigan

Cear Sir:

The Drziz Znvrircnmenzal Impact Statement, referenced above, has been reviewed

by thig oZIize and at this time we offer no comments.

Sincerely,

///’:2 L
A e S
W. C. OCHMAN
Captain, U. S. Coast Guard
Chief, Marine Safety Division
By direction of the Commander,
Ninth Coast Guard District

L2 2 - - RARES. . ades o oo TR o T - ~—— ~- -————
me <) 2 . R, MU ' - _nch‘r,,,s .
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) UNITED STATES . & i
‘ < 2 ENVIRONMENTAL FROTECTION AGENCY .. 2 ,~JLJ
' v‘\l/7 § REGION V k__; ,\") "

' b, S 217 50UTH CEARBORN ST . % -

| 14 Pno“f}\ CHICAGO. ILLINOIS 50604 &,’75”9

SEP 151¢76
Mr. P. McCallister
Chief, Engineering Division
Department of the Army
Detrodit District, Corps of Engineers
‘ Box 1027
Detroit, Michigan 48231

Dear Mr. McCallister:

We have completed our review the Draft Environmental Iapact Statement
for Mitigation of Shore Damage Attributed to the Federal Navigation
Structures at Hammond Bay Harbor, Michigan as requested in your lotter
of July 19, 1976. In general, we have no major objections to the progosed
p | action and believe the EIS is adequate. We offer the following coz=ents
‘ for your consideration.

It would be helpful to indicate in the Final EIS the extent that high
lake levels have contributed to the increased erosion nerth ol the
harbor and their affect on the southerly drift component.

We have classified our comments on the project as LO (lack of objecticn)
and on the EIS as category 1 (adequate). The date and classification
of our comments will be published in the Federal Register in accordance
with our agency's responsibility to review other Agencies' projects.

. We appreciate the opportunity to rzview such a well-prepared Draft EIS.

Sincerely yours,

S /.’/" Tl ,. .
» 7 (PP

| Gary A. Williams

V- Chief, Environmental Review Section

L
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S oW ATl WILLIAM G. MILLIKEN, Governcr

T TresEw ZPARTMENMT CrFr NATURAL RESQURCES
Jois o wOLEE SN T ASON BUILLING BOX 30023 LANSING “4IZh.GAN 23302

“i_13¢ F INELL
. HOWARD A TANNER. Derec’or
S-AALES B YOANGLINE

| AAZI e T
.

August 31, 1976

]
|
e e i J

U.S. Ary S-zinear District, Detroit
ATTH:  znvircrnental Resources Branch

Re: NCEED-ER

We hzva raviowad the draft environmental statement for the proposed mitigatf
of srore dzmaga at Hammond Bay Harbor. UWe find the statement generally
accaszzble in scope and content.

The ztizzhed analysis prepared by our Office of Program Review and Project
4 Clearanca rearasents the Department's views on this proposal. We feel the
long fzrm 2ffa2cts of the placement of a groin and fill may have eventual
effacits ¢n tha shoreline to the north which lies between this site and Pond
Poin=. Tha2s2 possible effects should be evaluated in more detail. The
remairdar 0Ff tha corments deal with considerations of public access, reveget
and correciions in the text.

e b Al e

Should you Rave any questions in regard to this analysis, please contact us..

i
1

Sincerely, —— i
‘ . M%m .

8 Howard A. Tanner
- Director .
e
I
s
1
A "
S !
[ 7 C-11
0
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! Analysis of the U.S. Army Corps of Engineer,

: Detroit District, Draft Environmental

' Statement for the Proposed Mitigation of
Shore Damage Attributed to the Federal
flavigation Structures at Hammond Bay

THN a8 Sy T

RNS R

1¥ RTINS R S S

? Michigan Department of Natural Resources
: August 31, 1976

The environmental statement, for the most part, adequately and comprehensively
describes the mitigation project and associated impacts. However, there are :
portions of the document which need additional information and corrections. 3

We do not feel that the statement thoroughly assesses the possible impact of.
the groirn on shoreline problems just north of the groin and fill site. It
is indicated that erosion will be ubated along 1,500 feet of shoreline
subject to erosion north of the groin placement (page 91, 4.20). It is not
clear from the information provided that the proposed groin and fill will

not eventually transfer the more critical shoreline erosion problems to that
area betwesen the groin and Pond Point. This possibility should be more
extensively examined in the final statement. Since there is a possibility
that th2 groin and i1l may bring only short term relief from erosion problems,
effects on 2xisting groins in similar situations along the Great Lakes shores
should be evaluated and reported in the statement.

Page 11, oaragraph 2
Is the access property now in public ownership, or can it become publically
owned to provide limited fishing access?

Page 11, paragraph 3 .

The clean up should include mulching and revegetation with plant materials
which will provide a matted root (such as willows or red osier dogwood)

t0 procect against further erosion.

Page 14, Section 1.19

Some mention should be made of the negat1ve aesthet1c 1mpact of the groin.

It is not likely that the beauty of a groin wiil replace the natural beach beauty
which existed pricr to 1963.

Atlanr1c salmon (Salmo sa1ar) is not.a common species. It was introduced

;1nto Lake Huron but is no 1onger be1ng stocked there. e

. Rainbow srelt (Dsmerus esperlantus) shoqu be corrected to read (Oﬁnerus
mordax ). _ o

We would also suggest that the subspecies listing of "vitreum" and ."griseum",
respectivaly on walleye and sauger be dropped. Also, sauger is not common

in Lake Michigan.

Page 53, Saction 2.86
It is indicated in this paragraph that rainbow trout make upstream runs in
Septenbar and October and, after spawning, return downstream in May and June.
Actually, Michig2n rainbow trout-are prifiarily spring spawners, running
upstream Adril througn early May to spawn. It should be noted, however, that
some fish <42 make fall runs.




Desari—znt ~nalysis - Hammond Bay Harbor
Aucust 21, 1275
Pazs Two

Paze 75, Saction 2.92

The 7i<=h sentance should read "Lake Huron's", rather than "Lake Michigan's
sport Tisheries. Also, in the last sentence on that page, after 1967, add
"and 12«2 trout in the early 70's".

25, Section 4.04

is caragrapn, such factors as commercial and industrial uses, desirable
al growth, community cohesion, etc., are listed as env1ronmenta1 factors
2

re not nv1ronmenta] factors, but rather, economical factors.

Page 37, Section 4.09

Re1>-1vs to groins, 1t is stated in this paragraph that the smothered benthic
habitat is a vary small portion of the existing benthic habitat and the
advarse imnact is expected to be insignificant. This may or may not be true
of the large scale habitat; however, it could be quite significant on the
local »asis. Further, in the last sentence of this paragraph, it is stated
that whare gravels and cobbles are subjected to the effect of waves, it is
conszicususly devoid of animals. This is wrong. Such areas are normally
quite rich in aquatic fauna. .

Paga 92, Saction 4.23 i
It is g=1n mentioned in this paragraph that the wave-washed and gravel- strewn
section of the littoral zone is characteristically devoid of organisms.
As proviously mentioned, this is incorrect.

Page 33, Saction 4.26 ~

The 12st sentence should be rewritten to read, "Any adverse impacts, should
they occur, would most likely be of low magnitude and not of significant
degre2 5 harm the local fauna".

Page 119, Section 6.12
This saragradh should specify the type of aquatic organisms which could be
lost as <h2 result of this operation.

Sincerelxiwib

of Program Review and”
Project Clearance

J03:377:71
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COvWSSIONER JOHN P, WOODFORD, DIRECTOR
. Ane Arpoe

3 : . Arv:gust 9, 1976

‘ Mr. P. McCeallister, Chief

Enginearing Division

U. S. Aray Erngineer District, Detroit
Environnental Resources Branch

P. 0. Box 1027

Detroitc, Michigan 48231

Dear Mr. McCallister:

The Zanvironaental and Community Factors Division has reviewed
the Draft Environmental Statement for Mitigation of Shore Damage
Attributed to the Federal Navigation Structures at Hammond Bay
Harbor, Michigan. The following suggestions are offered to i
increase the adequacy of the Statement:

A biological inventory of the site should be included. Small |
special environments are scattered along Michigan beaches.

Many have been identified and described in articles and papers.

Others are known by local experts. However, no complete inven-

tory has ever been made for Michigan. Therefore, unless refer-

ences are available which describe the affected site, the reader
has no basis to iudge the uniqueness of the communities present

without aa inventory.

US-23 is only about 150 feet from the impacted area. Discussion
of adversz impacts due to the use of trucks and other heavy equipo-
ment during construction should include the negative impact on
the conditrion of the highway and the resulting increased mainte-
naace cest to Michigan taxpayers. ,
c .. - <
Concezntration of trucks and construction equipment on~a Michigan
e may reduce notorist safety.. This p:oblem should be ad-

. -—
- ’ . . o
=~

:\o refereacs is made to the possibility that the results of this
acticn mavy protect US-23 against future undermining, due to shore-

line erosion. If this p0551b111ty exists, 1t should be included
as 2 positive impact.

Tota2l destroved terrestrial vegetation and benthic habitat is con=-
mendadls soall. The total additional area receiving observable
environaental impacts should also be estimated.

a-T0 C-14
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Yy, . Mzlalliister

! Augze 3, 1975

i Peze

' The Z:_lowinz suggestions ar2 offered to increase the qualitwy

' oI Thz 3zatza2nant

]

: Ii. 0= 2.1 It would be more appropriate to state that

' -7 oecctential impacts have been identified, since classi-

. Zization of impacts varies among investigators, and
sinca thers nay be unidentified impacts involved. Since
z specziiic nuaber is given, they should be listed.
2. - 17 - 8! The Environmental Setting Without the
Proiact is rather lengthy considering the scope of the
-roiect. Perhaps part of the material could be incor-

‘ porated inato an appendix.

T section contains numerous technical errors, some
ich we have repeatedly identified in previous
T Ar=mw Corps of Engineer Impact Statements prepared
= “r2 Tecn, Incoroorated, but which cecntinue to an-
T An ewnamol2 of such an errer s t£h2 anoearance in
- - o Caw miam TR
. Toca, Tmmav-
zoT the Invironman-
et

Some of the tables are incomplete, or at least have unis-
leading titles. For example, Table 10 "Indigenous Tree
Soaciss of Michigan" lists only 30 species. Table 11
"?lan: Species Recorded for the Northern Half of Michigan's
Lower Peninsula" also lists only 30 species, all beach
2lants. The=ae should have titles revised to reflect
what -ne lists actually represent.
2>, 103 - 115 Table 18 was of very little use in eval-

! 2ating the project. It should be remodeled or removed. 4

Sincerely, - ﬂ
N '{ -— 2N\ ’ '
. ‘Dx\ ~\\JR3R}\&éTb\r;

- ~ 1; e S \¢ : 3
~, 6. Robert Adams, Administrator :
\‘_)_/ . N %

Environmental and Community i
Factors Division z
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